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Introduction 


THE  FOREST  SERVICE  of  the  U.  S. 
Department  of  Agriculture  conducts  con- 
tinuing forest  surveys  of  all  states  to  provide 
up-to-date  information  about  the  timber  re- 
sources of  the  Nation.  Since  the  timber  re- 
source reports  that  result  from  these  surveys 
are  many  years  apart,  information  about  the 
forest  industries  and  timber-products  output 
for  intervening  years  is  needed,  particularly 
when  drastic  changes  have  occurred  in  the 
makeup  of  industry  within  a  state. 

The  first  forest  survey  of  the  timber  re- 
sources of  Kentucky  was  made  in  1948-51. 
A  report  on  this  initial  survey  contained  es- 
timates of  timber  volume  and  forest  area  as 
of  1  January  1949.  Fourteen  years  later  a 
second  forest  survey  of  the  timber  resouixes 
of  the  State  was  made,  resulting  in  another 
timber  resource  report  as  of  1  January  1963. 
This  provided  new  inventory,  timber-growth, 
and  removals  estimates  for  seven  geographic 
regions  in  the  State   (fig.   1). 

Since  1963  an  entirely  new  wood-using  in- 
dustry has  emerged  in  Kentucky.  Three  pulp- 
mills  have  been  established  within  the  State. 
These  mills  have  provided  additional  markets 


for  hardwood  roundwood  and  chipped  coarse 
primary  plant  residues.  An  increase  in  timber 
cutting  to  meet  these  added  industrial  wood 
requirements  is  apparent.  This  development 
made  necessary  the  recently  completed  pri- 
mary wood -products -output  survey  that 
yielded  data  on  Kentucky's  industrial  timber 
removals  during  1969. 

This  report  is  the  result  of  this  100-per- 
cent canvass  of  primary  wood  manufacturers 
in  Kentucky  by  the  Station's  Forest  Survey 
project  and  the  Kentucky  Department  of 
Natural  Resources'  Forestry  Division.  Pulp- 
wood  production  data  were  gathered  as  part 
of  the  Station's  annual  survey  of  woodpulp 
producers  of  the  Northeast.  The  basic  state- 
wide resource  statistics  that  appear  in  this 
report  resulted  from  computer  projections  of 
previously  collected  timber-supply,  growth, 
and  cut  statistics  for  Kentucky  to  1  January 
1968. 

During  the  canvass,  the  Kentucky  Forestry 
Division  assembled  a  list  of  all  known  firms 
and  later  contacted  in  person  all  nonrespond- 
ents.  The  Experiment  Station  mailed  ques- 
tionnaires to  each  firm,  including  possible 
out-of-state  consumers  of  Kentucky  wood, 
and  compiled  data  from  the  completed  ques- 
tionnaires. 
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Figure    1. — The  forest  types  and   geographic  regions  of  Kentucky. 
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Timber  Industry 

The  relative  importance  of  the  timber  in- 
dustries of  Kentucky  is  growing  in  compari- 
son to  the  beverage,  tobacco,  and  electrical 
equipment  and  supplies  industries.  Timber- 
based  industries  are  vitally  important  to  the 
economy  of  Kentucky.  The  1967  U.  S.  Census 
of  Manufacturers  showed  that  the  timber 
industries  (24 — Lumber  and  Wood  Products 
and  26  —  Paper  and  Allied  Products)  ac- 
counted for  the  following  percentages  of  the 
State's  total  manufacturing  activities: 

Item  Percent 

Manufacturing  employment  5.6 

Manufacturing  payrolls  4.4 

Value  added  by  manufacture  3.5 

Cost  of  materials  3.9 

Value  of  shipments  3.7 

Capital  expenditures  3.1 

According  to  the  Census  of  Manufacturers, 
the  timber  industries  provided  12,600  jobs 
in  1967  and  paid  their  employees  nearly  $60 
million  in  wages.  Employment  in  the  paper 
and  allied  products  segment  rose  to  4,600 
jobs  in  1967 — a  700-job  increase  over  1963 — 
with  a  corresponding  increase  of  $30.6  million 
in  the  value  added  by  manufacture.  The 
timber  industries  in  1967  added  a  total  value 
of  $128  million  by  manufacture. 


Timber  Resources 

The  commercial  forest-land  area  in  Ken- 
tucky was  estimated  to  be  11.7  million  acres 
in  1968.  This  represents  nearly  46  percent  of 
the  total  land  area.  All  but  62,000  acres  of 
the  State's  forest  area  was  capable  of  pro- 
ducing commercial  timber,  and  81,000  acres 
of  the  commercial  forest  area  was  reserved 
from  cutting. 

Nearly  94  percent  of  Kentucky's  commer- 
cial forest  area  is  privately  owned.  The  Fed- 
eral Government  in  1968  owned  660,000 
acres,  mostly  in  the  Daniel  Boone  National 
Forest.  The  State  owned  77,000  acres,  and 
counties  and  municipahties  owned  an  addi- 
tional 5,000  acres. 

The  forests  in  1968  supported  a  total  of  8 
billion  cubic  feet  of  growing  stock,  which 
included  29  billion  board  feet  of  sawtimber. 
More  than  93  percent  of  the  timber  volume 
was  in  the  hardwood  species.  The  1968  tim- 


ber output  at  the  primary  wood-using  plants, 
dealers,  or  other  points  of  delivery,  was 
valued  at  about  $35  million. 

About  11  percent  of  the  growing-stock 
volume  is  in  public  ownership — 7  percent  in 
the  Daniel  Boone  National  Forest  and  4 
percent  mostly  in  state  forests.  Forest-indus- 
try holdings  make  up  about  3  percent  of  the 
growing-stock  volume.  But  farmers  and  other 
miscellaneous  private  owners  account  for 
most  of  the  timber — 86  percent  of  the  total. 

Kentucky  forests  are  generally  under- 
stocked and  of  poor  quality.  Only  38  percent 
of  the  total  commercial  forest  area  in  1968 
was  well  stocked  with  merchantable  or  po- 
tentially merchantable  trees.  In  the  average 
stand,  one  out  of  every  seven  live  trees  over 
5.0  inches  in  diameter  at  breast  height  was 
too  rough  or  rotten  to  be  used  for  industrial 
products.  However,  both  growing  stock  and 
sawtimber  volume  in  1968  showed  an  overall 
12-percent  increase  since  1963.  These  gains 
occurred  mainly  for  trees  in  the  12-  to  16- 
inch  d.b.h.  classes.  These  trees  are  stiU  too 
immature  to  produce  high-quality  logs  now, 
but  under  good  management  and  protection 
these  trees  should  produce  high-quality  logs 
sometime  in  the  future. 

The  State's  sawmill,  cooperage,  and  veneer 
industries  depend  upon  large,  straight,  rela- 
tively clear  logs  and  bolts.  These  high-grade 
logs  come  mainly  from  large  sawtimber  trees, 
because  log  quality  is  closely  related  to  log 
diameter.  A  grade- 1  hardwood  sawlog  must 
be  at  least  13  inches  in  diameter  at  the  small 
end  and  10  feet  long.  In  order  for  a  tree  to 
contain  a  log  of  this  minimum  diameter  and 
length,  it  normally  must  be  at  least  17  inches 
in  diameter  at  breast  height.  About  40  per- 
cent of  the  hardwood  sawtimber  volume  in 
Kentucky  in  1968  was  estimated  to  be  in 
trees  17  inches  d.b.h.  and  larger.  This  is  a 
decrease  of  about  1  billion  board  feet  since 
the  initial  forest  survey  of  1949. 

The  1968  appraisal  also  indicated  that 
there  were  some  changes  in  the  distribution 
of  sawtimber  volume  within  Kentucky's  seven 
geographic  regions  since  1949.  Sawtimber 
volume  has  increased  considerably  in  the 
North  Cumberland  and  Western  regions. 
There  are  moderate  increases  in  three  regions 
— the  South  Cumberland,  Pennyroyal,  and 
Western  Coalfield  —  and  moderate  decreases 
in  the  Eastern  and  Bluegrass  regions. 

The  estimated  volume  of  net  annual  growth 


for  growing-stock  trees,  on  the  average  for 
the  5  years  since  the  1963  resurvey,  exceeded 
the  volume  of  average  annual  cut  in  the  State 
by  more  than  180  million  cubic  feet  (table  1). 
The  annual  net  increase  of  hardwood  growing- 
stock  volume  represented  2.2  percent  of  the 
1968  hardwood  inventory  volume,  while  the 
annual  net  increase  of  softwood  growing- 
stock  volume  represented  2.0  percent  of  the 
softwood  total.  An  average  of  about  600 
million  board  feet  a  year  was  added  to  the 
sawtimber  inventory  volume  during  the  same 
period. 

Industrial 
Roundwood  Harvest 

Nearly  97  million  cubic  feet  of  industrial 
roundwood  was  harvested  from  Kentucky 
timberlands  in  1969,  of  which  87  million 
cubic  feet  were  from  hardwoods  (table  2). 
These  figures  represented  8.6  percent  of  the 
total  harvest  for  the  Northeast  (Connecticut, 
Delaware,  Kentucky,  Maine,  Maryland,  Mas- 
sachusetts, New  Hampshire,  New  Jersey, 
New  York,  Ohio,  Pennsylvania,  Rhode  Island, 
Vermont,  and  West  Virginia).  Among  the  14 
Northeastern  States,  Kentucky  was  the  fifth 
largest  hardwood  producer.  The  State  ranked 
third  in  the  production  of  hardwood  sawlogs 
and  first  in  the  production  of  cooperage  logs. 

Sawlogs  were  the  major  product,  account- 
ing for  62  percent  of  the  softwood  and  76 
percent  of  the  hardwood  cut.  Pulpwood  was 
second  in  importance,  accounting  for  nearly 
22  percent  of  the  softwood,  but  only  5  per- 


Figure    2.  —  Trend     of    industrial     roundwood 
production   In    Kentucky   for  selected    years. 


COOPERAGE 

&  VENEER 

LOGS 


cent  of  the  hardwood  total.  Other  products 
cut  included  veneer  and  cooperage  logs  and 
bolts,  mine  timbers,  posts  and  poles,  round- 
wood  for  charcoal  and  flakeboard,  bat  and 
handle  stock,  and  miscellaneous  dimension 
stock. 

During  the  past  21  years,  the  sawlog  com- 
ponent of  the  industrial  roundwood  harvest 
has  remained  constant  (fig.  2).  The  produc- 
tion of  cooperage  and  veneer  logs,  and  most 
of  the  other  products,  has  dropped.  However, 
the  volume  of  wood  going  into  mine  timbers, 
handle  and  bat  blanks,  and  furniture  squares 
has  risen  recently  and  is  expected  to  con- 
tinue to  make  modest  gains.  The  pulpwood 
component  is  the  only  industrial  product  that 
has  consistently  increased.  Future  increases 
in  pulpwood  production  .seem  to  be  assured 
because  of  the  expanding  woodpulp  manu- 
facturing activities  in  the  State. 

Between  1962  and  1969  the  sawlog,  pulp- 
wood, and  mine  timber  harvests  rose  7  per- 
cent, 17  percent,  and  31  percent  respectively 
(table  3).  At  the  .same  time  the  veneer  log, 
cooperage  log,  and  post  and  pole  harvests 
dropped  33  percent,  10  percent,  and  75  per- 
cent respectively.  Total  timber  products  out- 
put  increased   7   percent. 

Kentucky's  west-central  regions  —  the 
Pennyroyal  and  Western  Coalfield  Regions — 
produced  47  percent  of  the  State's  industrial 
roundwood  in  1969  (fig.  3).  The  23.9  million 
cubic-foot  hardwood  cut  in  the  Western  Coal- 
field Region  and  4.6  million  cubic-foot  soft- 
wood cut  in  the  South  Cumberland  Region 
were  records  for  the  respective  species  groups 
(table  4).  Larger  volumes  of  sawlogs  came 
from  the  Western  Coalfields,  and  larger  vol- 
umes of  pulpwood  came  from  the  South  Cum- 
berland Region,  than  from  any  of  the  other 
regions  of  the  State.  The  Pennyroyal  Region 
had  the  largest  harvest  of  other  products, 
accounting  for  31   percent  of  the  total. 


Lumber  and  Sawlogs 

Kentucky  has  been  an  important  hard- 
wood lumber-producing  state  for  a  century. 
The  200  million  board  feet  of  hardwood  lum- 
ber produced  in  1869  placed  the  State  seventh 
in  the  Nation.  In  1962  the  State  reportedly 
ranked  third  behind  Virginia  and  Tennessee. 

Annual  lumber  production  has  ranged  from 
913  million  board  feet  in  1907  to  180  million 


Figure   3. — Harvest    of    industrial    wood    in    Kentucky,    by    regions    and   major  products,   1969. 
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board  feet  in  1933  (fig.  4).  During  World 
War  II  lumber  production  climbed  from  the 
lows  of  the  depression  years  to  over  500 
million  board  feet.  After  the  war,  production 
tended  to  decline.  During  the  last  15  years, 
production  has  again  trended  upward.  Esti- 
mated total  lumber  production  for  Kentucky 
in  1969  was  511  million  board  feet. 

The  number  of  sawmills  operating  in  Ken- 
tucky has  generally  followed  the  fluctuations 
in  lumber  production.  As  lumber  demand 
slackened  and  production  dropped,  the  num- 


Figure  4. — Lumber  production  in  Kentucky, 
1899-1969.  Sources:  Steer,  Henry.  Lumber 
production  in  the  United  States,  1799-1946, 
U.  S.  Dep.  Agr.  Misc.  Pub.  669,  233  pp.  1948; 
and  lumber  production  statistics  published  by 
the  U.  S.  Dep.  Commerce. 
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her  of  operating  mills  decreased.  During  the 
first  decade  of  this  century,  when  historic 
production  levels  were  being  reached,  more 
sawmills  were  operating  in  Kentucky  than  at 
any  other  time.  2,351  sawmills  operated  in 
1909.  As  production  dropped,  so  did  the  num- 
ber of  operating  sawmills.  They  dropped  to 
464  in  1918,  to  331  in  1928,  and  finally  to  a 
low  of  104  in  1933.  Since  then  the  number  of 
sawmills  climbed  to  636  in  1939  and  to  1,875 
in  1942.  By  1947  another  high  was  reached — 
2,168   operating  sawmills. 

Most  of  these  mills  were  portable  circular 
sawmills,  operating  in  the  residual  low-quality 
stands  found  throughout  the  State  during 
that  time.  Fifty-nine  of  these  mills  —  each 
producing  more  than  a  million  board  feet  of 
lumber  annually  —  produced  a  total  of  146 
million  board  feet  in  1947.  Thus  2.4  percent 
of  the  sawmills  produced  one-third  of  the 
State's  total  lumber  production. 

Decreases  in  the  number  of  operating  saw- 
mills during  the  last  two  decades  have  been 
accompanied  by  increases  in  lumber  produc- 
tion. Most  of  the  mills  closed  had  produced 
less  than  a  million  board  feet  annually  (table 
5).  While  the  number  of  low-production  saw- 
mills decreased  47  percent  between  1962  and 
1969,    the    number    of    high-production    mills 


increased  24  percent;  and  they  now  total  131. 
These  high-production  sawmills  account  for 
an  ever-increasing  percentage  of  the  total 
lumber  production.  Since  1962  the  number 
of  high-production  sawmills  has  increased  in 
the  South  and  North  Cumberland  Regions 
and  Pennyroyal  and  Western  Coalfield  Re- 
gion. However,  all  regions  combined  showed 
an  overall  decline  in  number  of  sawmills.  In 
1969,  378  sawmills  were  operating. 

While  sawlog  production  from  Kentucky 
timberlands  increased  over  6  percent — to  489 
million  board  feet — between  1962  and  1969, 
log  receipts  at  sawmills  rose  over  13  percent 
(table  6).  The  State's  Eastern  Region  had 
the  largest  increases  in  both  sawlog  produc- 
tion and  receipts,  up  53  percent  and  56  per- 
cent respectively  during  the  past  8  years.  The 
Western  Region  had  the  largest  production 
loss.  Its  receipts  during  the  period  also  de- 
clined along  with  those  of  the  Bluegrass 
Region. 

The  center  of  Kentucky's  sawmill  industry 
has  shifted  in  the  past  20  years  from  the 
southeastern  portion  to  the  west-central  por- 
tion of  the  State.  Today  the  Western  Coal- 
field Region  produces  twice  as  much  sawlog 
volume  and  receives  two  and  a  half  times  as 
much  sawlog  volume  as  the  Eastern  Region. 
While  the  number  of  sawmills  that  produce 
over  a  million  board  feet  a  year  dropped  from 
14  to  13  during  the  past  8  years  in  the  East- 
ern Region,  the  number  rose  from  30  to  39 
in  the  Western  Coalfield  Region. 

Detailed  breakdowns  of  sawlog  production 
and  receipts  by  regions  and  species  groups 
for  1969  are  contained  in  16  tables,  beginning 
with  table  7.  These  tables  showed  that: 


seven   geographic   regions   to   three   neigh- 
boring states  for  manufacture. 

•  Five  of  the  seven  geographic  regions  in 
Kentucky  were  net  exporters  of  sawlogs  in 
1969.  In  the  Bluegrass  Region,  which  is 
sparsely  forested,  nearly  10  million  board 
feet  of  sawlogs  were  shipped  to  mills  in 
neighboring  regions  while  only  2.5  million 
board  feet  were  shipped  into  the  region. 
The  Western  Coalfield  Region  was  the 
State's  largest  sawlog  importer,  receiving 
nearly  16  million  more  board  feet  of  saw- 
logs that  it  shipped  to  other  regions. 

•  Fifty-five  percent  of  the  softwood  sawlog 
harvest,  by  volume,  in  1969  was  short  leaf 
pine.  The  oaks  were  the  most  important 
hardwoods  harvested.  Red  oaks  accounted 
for  35  percent  of  the  hardwood  harvest, 
and  white  oaks  accounted  for  another  15 
percent.  Beech,  hickory,  and  yellow-poplai' 
were  other  important  components  of  the 
454   million   board-foot   hardwood   harvest. 

Sawlogs  from  Kentucky  timberlands  were 
shipped  for  manufacture  to  sawmills  in  four 
neighboring  states  during  1969  (table  23). 
Tennessee  was  the  most  important  recipient. 
Smaller  volumes  were  shipped  to  Illinois, 
Indiana,  and  West  Virginia.  Shortleaf  pine 
and  red  oak  were  the  major  species  shipped 
out  of  the  State.  Kentucky  sawmills  reported 
receiving  sawlogs  from  Illinois,  Indiana,  Mis- 
souri, Ohio,  Tennessee,  and  Virginia  (table 
24).  Illinois  accounted  for  about  a  third  of 
the  log  receipts  from  other  states.  Sweetgum, 
red  oak,  and  hickory  were  the  major  species 
imported. 


•  Seventy-seven  percent  of  the  softwood 
sawlog  volume  was  cut  and  sawed  within 
the  same  region,  while  another  7  percent 
was  transported  across  regional  bound- 
aries within  Kentucky  for  manufacture. 
The  remaining  16  percent — approximately 
5.8  million  board  feet — was  shipped  from 
four  different  geographic  regions  to  four 
neighboring  states. 

•  Nearly  87  percent  of  the  hardwood  saw- 
log volume  was  cut  and  sawed  at  mills 
within  the  same  region.  Another  8  per- 
cent of  the  sawlog  volume  was  transported 
across  regional  boundaries  within  the  State 
for  manufacture,  while  the  remaining  5 
percent  was  shipped  from  all  of  the  State's 


Pulpwood 


Probably  the  major  hope  for  the  expanded 
use  of  wood  from  Kentucky  timberlands  lies 
in  the  recently  established  woodpulp  indus- 
try. The  State's  first  woodpulp  mill  began 
operating  in  April  1967  at  Hawesville.  Initi- 
ally this  new  enterprise  had  a  negligible  effect 
upon  roundwood  use  because  most  of  the 
mill's  wood  requirement  came  from  the  resi- 
dues   of   local    primary    wood    manufacturers. 

However,  2  years  later,  a  second  pulpmill 
was  constructed  at  Hawesville,  and  in  1969 
a  new  $80-million  pulpmill  at  Wickliffe  began 
building  a   wood   inventory   for   its   projected 
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Figure  5. — Establishment  of  this  modern  pulp- 
mill  in  the  spring  of  1970  provided  Kentucity 
with  ample  local  outlets  for  its  abundant 
hardwood  pulpwood  resource.  Located  on 
the  Mississippi  River  near  Wickliffe,  this  mill 
features  an  18-story  continuous  digester  capa- 
ble of  producing  600  tons  of  woodpulp  daily. 


Startup  in  the  spring  of  1970  (fig.  5).  These 
three  new  facilities  will  be  using  ever-increas- 
ing quantities  of  pulpwood  from  both  round- 
wood  and  plant  residues,  until  they  reach 
their  combined  peak  operating  capacities  of 
nearly  1,100  tons  of  woodpulp  per  day.  At 
this  level,  the  annual  pulpwood  requirement 
for  Kentucky  pulpmills  could  approach 
450,000  cords. 

Pulpwood  production  in  Kentucky  was 
growing  at  a  slow,  steady  pace  until  the 
State's  first  pulpmill  was  constructed.  Aver- 
age annual  production  was  only  42,000  cords 
between  1955  and  1959  (table  25).  In  1960 
Kentucky  produced  96  percent  of  the  32,204 
cords  of  pulpwood  that  were  shipped  outside 
the  Central  States  (Kentucky,  Iowa,  Mis- 
souri, Illinois,  Indiana,  and  Ohio).  Almost  99 
percent  of  it  was  softwood,  which  was  shipped 
south.  Most  of  the  hardwood  pulpwood  was 
shipped   to  Ohio  or  Illinois  for  processing. 


During  the  5  years  betwen  1960  and  1964, 
an  average  of  75,000  cords  of  pulpwood  was 
produced  annually  in  Kentucky.  The  first 
chipping  plant  that  produced  chips  from  saw- 
mill residues  began  to  operate  in  1962.  By 
1965  over  12,000  cord  equivalents  were  being 
shipped  to  Ohio  pulpmills.  The  State's  great- 
est annual  increase  in  pulpwood  production 
— from  both  roundwood  and  chipped  residues 
— took  place  between  1966  and  1967,  when 
production  rose  40  percent,  from  114,000 
cords  to  159,900  cords.  The  pulpwood  produc- 
tion from  hardwoods  during  the  past  decade 
has  been  responsible  for  most  of  the  increase 
in  total  production.  While  the  softwood  pro- 
duction in  1960  and  1969  remained  virtually 
the  same,  the  hardwood  production  more 
than  tripled. 

Some  232,100  cords  of  softwood  pulpwood 
from  roundwood  and  349,400  cords  of  hard- 
wood pulpwood  from  roundwood  were  har- 
vested from  Kentucky  timberlands  since  the 
1963  timber  inventory  (table  26).  Over  65 
percent  of  the  softwood  came  from  the  South 
Cumberland  Region  and  nearly  58  percent 
of  the  hardwood  came  from  the  North  Cum- 
berland Region.  Together  the  two  Cumber- 
land Regions  accounted  for  80  percent  of  the 
total  round  pulpwood  harvest  during  the  7- 
year  period  between  1963  and  1969. 

In  1969,  133,500  cords  of  pulpwood  were 
produced  in  Kentucky.  Twice  as  much  round- 
wood  pulpwood  was  from  hardwoods  as  from 
softwoods.  Wood  chips  from  plant  residues 
made  up  37  percent  of  the  production  total. 


Other  Forest  Products 

Veneer  logs  and  bolts. — Over  7.6  million 
board  feet  of  veneer  logs  were  cut  in  Ken- 
tucky in  1969  (table  27).  Sixty-nine  percent 
of  this  was  shipped  to  seven  other  states  for 
manufacture.  Missouri,  Indiana,  and  Tennes- 
see were  major  recipients.  More  cottonwood 
was  shipped  from  the  State  than  any  other 
species,  while  black  walnut  was  favored  for 
retention  by  local  manufacturers. 

Kentucky  veneer  plants  received  nearly  7.0 
million  board  feet  of  veneer  logs  in  1969 
(table  28).  Nearly  two-thirds  of  these  logs 
were  shipped  from  nine  other  states.  Black 
walnut  and  hickory  (pecan)  were  the  major 
species. 

During   the   1969   survey,   no  attempt   was 


made  to  trace  wood  not  channeled  through 
primary  manufacturers.  Therefore  the  volume 
statistics  presented  for  some  species  —  such 
as  black  walnut — are  low.  They  do  not  in- 
clude veneer-log  purchases  by  brokers  for 
export  overseas.  More  than  21  million  board 
feet  of  walnut  logs  were  exported  nationally 
during  1969.  Undoubtedly  a  good  portion  of 
these  logs  were  cut  from  Kentucky  timber- 
lands,  since  the  State  leads  the  Nation  in  its 
volume  of  walnut  growing  stock. 

In  the  past  two  decades,  Kentucky  has 
consistently  produced  greater  volumes  of 
veneer  logs  and  bolts  than  were  consumed  at 
local  veneer  plants.  Consequently  the  State 
has  always  shipped  varying  quantities  of 
veneer  logs  to  other  states  for  manufacture. 
Only  40  percent  of  the  State's  veneer-log 
harvest  was  shipped  outside  the  State  in 
1948,  while  80  percent  of  the  1968  harvest 
was  shipped  out.  To  offset  the  heavy  1968 
shipments,  74  percent  of  the  Kentucky  ve- 
neer-industry wood  requirement  was  brought 
into  the  State  from  neighboring  states. 

Comparisons  for  selected  years  can  be  made 
with   the   following  statistics: 


Year      Operating  plants        Production         Receipts 


(No.) 


(million  (million 

board  feet)*  board  feet)* 


1948 

6 

9.6 

5.8 

1956 

8 

12.5 

8.1 

1958 

5 

12.1 

6.3 

1960 

2 

8.0 

2.9 

1963 

3 

11.2 

2.5 

1968 

4 

8.4 

6.2 

*International  V4-inch  rule. 

Production  and  receipts  of  veneer  logs  in 
Kentucky  peaked  in  the  mid-1950's.  Since 
then  receipts  fell  to  a  low  in  1960,  when  only 
two  plants  operated,  and  then  began  to  re- 
cover. Recent  annual  production  has  been 
fluctuating  around  an  8-million  board-foot 
average. 

Changing  consumer  preferences  have 
affected  the  species  distribution  of  the  veneer- 
log  harvest  over  the  years.  Important  veneer- 
log  species  cut  from  Kentucky  timberlands 
during  the  last  two  decades  are  as  follows: 


Year 

Species 

Volume 
cut 

Portion  of 
total  cut 

(million  bd.  ft.)* 

(percent) 

1948. .. 

.  .  .White  oak 

1.4 

14 

Yellow-poplar 

1.1 

12 

Sweetgum 

1.1 

11 

Black  walnut 

1.0 

10 

1963. . . 

.  .  .Yellow-poplar 

3.5 

31 

Black   walnut 

2.7 

24 

Cottonwood 

1.3 

12 

Sweetgum 

0.7 

7 

1968. . . 

.    .  Black  walnut 

2.6 

31 

Cottonwood 

1.3 

15 

Hickory 

1.1 

13 

Yellow-poplar 

0.8 
rule. 

10 

*  International  1/4 -inch 

Species  preferences  for  veneer  logs  were 
less  pronounced  in  1948  than  in  the  1960's. 
The  four  most  important  species  cut  in  1948 
made  up  only  47  percent  of  the  total  volume 
cut.  In  1968  four  species  accounted  for 
nearly  70  percent  of  the  total  harvest.  Black 
walnut  has  always  been  a  major  component 
of  the  veneer-log  cut.  However,  the  1.0  mil- 
lion board  feet  cut  in  1948  represented  only 
10  percent  of  the  total,  while  the  2.6  million 
board  feet  cut  in  1968  represented  31  percent 
of  the  total.  White  oak  and  sweetgum  have 
been  replaced  by  cottonwood  and  hickory  as 
species  preferred  for  veneer  logs. 

Cooperage.  —  Tight  cooperage  for  whisky 
barrels  has  been  an  important  use  of  white 
oak  in  Kentucky  for  many  years.  However, 
large  high-quality  white  oak  sawtimber  is 
becoming  increasingly  difficult  to  find. 

In  1948  there  were  87  tight  stave  and  head- 
ing mills  operating  in  the  State  (table  29). 
Most  of  them  were  portable,  and  they  shifted 
their  location  from  county  to  county  to  take 
advantage  of  local  markets  and  available  tim- 
ber. Although  stave  bolts  brought  a  high 
price,  they  also  required  more  labor  per  unit 
of  wood  produced  than  any  other  wood 
product. 

Approximately  44  million  board  feet  of  oak 
were  cut  for  cooperage  in  Kentucky  during 
1948.  Eighty  percent  was  processed  at  local 
stave  and  heading  mills.  A  small  volume  of 
red  oak  that  was  exported  was  used  for  wine 
kegs. 

In  a  decade  the  number  of  stave  and  head- 
ing mills  in  Kentucky  had  dropped  78  per- 
cent, and  cooperage  log  and  bolt  production 
had  been  halved.  These  decreases  were  paral- 
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leled  by  a  slackening  of  demand  for  all  pri- 
mary wood  products  in  Kentucky.  Many 
marginal  cooperage  mills  ceased  operations 
as  competition  for  shrinking  stave  markets 
became  intense  and  employees  trained  in  the 
skills  of  stave  and  barrel  making  turned  to 
other  more  promising  enterprises  for  their 
livelihood. 

Even  so,  Kentucky  has  remained  a  major 
processor  of  cooperage  logs.  The  19.4  million 
board  feet  that  were  processed  by  Kentucky's 
19  mills  in  1958  represented  over  21  percent 
of  the  production  total  for  the  Central  States. 
The  Central  States  in  turn  produced  40  per- 
cent of  the  national  cooperage-log  require- 
ment during   that  year. 

Over  the  years  Kentucky  cooperage  log 
receipts  have  been  tied  closely  to  the  number 
of  new  whisky  barrels  produced  nationally 
(fig.  6).  During  the  past  decade  Kentucky 
has  on  the  average  accounted  for  slightly 
over  21  percent  of  cooperage  log  receipts  in 
the  Central  States.  However,  the  Central 
States'  portion  of  the  national  market  has 
slipped,  accounting  for  the  growing  divergence 
of  the  lines  in  figure  6. 

Cooperage  log  and  bolt  production  during 
the  last  decade  has  continued  to  fluctuate 
slightly  above  the  20-million  board-foot  level. 
In  1962  the  tight-cooperage  industry  cur- 
tailed production  temporarily  while  awaiting 
the  outcome  of  proposals  to  change  federal 
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Figure  6. — Relationship  of  Kentucky  cooper- 
age-log receipts  to  national  new  barrel  pro- 
duction, 1958  to  1969. 


regulations  regarding  the  re-use  of  bourbon 
barrels.  This  development  caused  a  20-per- 
cent decline  in  cooperage-log  production  for 
the  Central  States  and  a  25-percent  decline 
for  Kentucky  under  1960  production  levels. 
A  modified  version  of  the  regulation  was  put 
in  force  late  in  1968,  and  it  seems  certain  to 
have  a  negative  effect  upon  new  barrel  pro- 
duction and  the  industry's  wood  require- 
ments. 

Some  20.8  million  board  feet  of  white  oak 
cooperage  logs  and  bolts  were  harvested  from 
Kentucky  timberlands  during  1969.  The 
State's  23  cooperage  mills  received  and  proc- 
essed 22.4  million  board  feet  of  wood. 

Miscellaneous. — Kentucky  has  many  small 
stable  wood-using  industries  whose  combined 
wood  requirements  from  the  timberlands  of 
the  State  approached  6.8  million  cubic  feet 
in  1969. 

Handle-blank  plants  use  local  ash  and 
hickory.  The  three  plants  that  were  operating 
in  1948  consumed  1.1  million  board  feet  of 
logs  from  high-quality  timber.  Ninety-five 
percent  of  the  total  volume  was  hickory,  used 
mainly  for  such  striking  tools  as  picks  and 
hammers.  The  remaining  5  percent  was  ash, 
which  is  used  for  handles  in  lifting  and  pull- 
ing tools,  such  as  shovels  and  rakes.  Another 
4.4  million  board  feet  of  hickory  and  ash  was 
shipped  to  plants  in  neighboring  states  for 
manufacture. 

By  1962  nine  handle-blank  plants  were 
operating  in  Kentucky.  These  plants  con- 
sumed 3.8  million  board  feet  of  logs,  which 
represented  nearly  26  percent  of  the  handle- 
log  consumption  for  the  Central  States  dur- 
ing that  year.  This  entire  wood  requirement 
was  harvested  from  Kentucky  timberlands. 
Sixty-four  percent  of  it  was  hickory.  In  addi- 
tion, one-half  million  board  feet  of  handle 
logs  were  exported  to  two  neighboring  states. 

Twenty-two  plants  received  handle  logs  in 
1969.  Many  of  them  were  producing  furniture 
squares  and  bat  blanks  in  addition  to  handle 
blanks.  About  10.4  million  board  feet  of  han- 
dle logs  were  cut  in  Kentucky  during  the 
year.  Small  quantities  of  these  logs  were  ex- 
ported, and  like  amounts  were  imported  from 
neighboring  states. 

Kentucky's  charcoal  industry  has  been 
slowly  expanding  in  response  to  increased 
use  of  charcoal  briquettes  for  outdoor  cook- 
ing. Four  companies  were  operating  24  rec- 
tangular cinder-block  kilns  in   1956.  Most  of 
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the  kilns  were  new.  They  consumed  61,600 
cubic  feet  of  roundwood  and  80,000  cubic  feet 
of  coarse  plant  residues  during  the  year.  Over 
90  percent  of  the  roundwood  was  oak  and 
hickory  from  small  trees  and  the  tops  and 
limbs  of  larger  trees  that  were  cut  for  saw- 
logs.  Kiln  operators  paid  slightly  under  $7 
per  cord  for  roundwood  and  $6  per  cord  for 
plant  residues  delivered  to  the  kiln. 

By  1961  the  44  kilns  operating  in  Ken- 
tucky consumed  1.3  million  cubic  feet  of 
roundwood  and  0.3  million  cubic  feet  of 
coarse  plant  residues.  Virtually  all  of  the 
charcoal  produced  —  over  8,000  tons  —  was 
sold  kiln  run  and  unscreened  to  briquetting 
plants  for  an  average  of  $33.40  per  ton. 

About  4.2  miUion  cubic  feet  of  roundwood 
and  1.4  million  cubic  feet  of  plant  residues 
were  consumed  at  five  locations  within  the 
State  in  1969.  Charcoal  producers  are  finding 
it  increasingly  difficult  to  compete  with  the 
woodpulp  industry  for  raw  material.  Al- 
though coarse  plant  residues  bring  approxi- 
mately $3.30  per  ton  at  the  charcoal  kiln, 
chipped  residues  bring  $8.30  at  the  pulpmill. 
Currently,  local  charcoal  producers  are  ex- 
perimenting with  producing  charcoal  from 
bark  and  sawdust  in  an  effort  to  cut  raw- 
material  costs. 

Coal  mining,  which  is  concentrated  in 
eastern  Kentucky,  has  depended  upon  local 
forests  over  the  years  as  a  source  of  mine 
props  and  shoring  material.  Some  6.7  million 
cubic  feet  of  local  wood  was  used  during  1969 
in  underground  coal  mines  as  round  and  split 
mine  timbers.  This  figure  represents  a  drop 
of  nearly  10  million  cubic  feet  of  wood  in  the 
past  two  decades,  when  larger  tonnages  of 
coal  were  being  mined  annually. 


Cooperage  mills,  handle-blank  mills,  and 
manufacturers  that  generate  large  quantities 
of  residues  per  unit  of  finished  product  are 
especially  affected  by  these  new  laws.  An 
opportunity  exists  for  these  two  classes  of 
industry  —  those  that  require  inexpensive 
wood  and  those  that  generate  large  quantities 
of  residues — to  join  forces  in  solving  their 
interrelated  problems.  Certainly  the  pressures 
are  stronger  today  than  ever  before  for  manu- 
facturers to  reduce  the  percentage  of  residues 
that  are  not  used. 

Over  33  million  cubic  feet  of  wood  residues 
were  generated  by  Kentucky  primary  wood 
manufacturers  in  1969  (table  30).  Nearly  64 
percent — 21  million  cubic  feet — of  these  resi- 
dues were  large  enough  to  be  suitable  for 
chipping.  Over  2  million  cubic  feet  of  the 
total  volume  of  residues  were  from  softwood 
trees. 

Forty-nine  percent  of  all  residues — 16.3 
million  cul)ic  feet —  were  used  (table  31). 
Chipped  coarse  residues  accounted  for  65 
percent  of  the  residue  use.  Woodpulp,  fiake- 
board,  and  electro-metallurgical  chips  are  the 
main  products  produced  from  chips.  The  local 
charcoal  industry  used  nearly  2.8  million 
cubic  feet  of  residues. 

The  State's  sawmills  in  1969  generated 
more  than  92  percent  of  all  residues.  There- 
fore, the  types  of  use  for  sawmill  residues  are 
indicative  of  residue  use  for  all  primary 
manufacturers  of  the  State.  Herrick  (11) 
studied  the  uses  of  sawmill  residues  during  a 
1962  lumber-marketing  survey.  When  his 
results  are  compared  with  our  1969  study, 
some   important   trends  emerge    (fig.   7). 


Manufacturing 
Plant  Residues 


Woodpulp,  charcoal  producers,  and  other 
primary  manufacturers  that  depend  upon  in- 
expensive sources  of  wood  are  becoming  in- 
creasingly dependent  upon  primary  plant 
residues  as  a  major  source  of  raw  material. 
On  the  other  hand,  more  stringent  air-  and 
water-pollution  laws  are  forcing  many  wood 
manufacturers  to  find  new  uses  for  their  plant 
residues  as  a  means  of  defraying  at  least  a 
portion  of  the  rising  costs  of  waste  disposal. 


Figure    7. —  Percent     of     sawmil 
type  of  use.  1962  and  1969. 

-100%  - 


Iduc 


TYPE  OF  USE 


FOR  FIBER  PRODUCTS 


FOR  OTHER  USES 


FOR  FUEL 


NOT  USED 


•  8  percent  more  of  the  sawmill  residue 
volume  generated  in  1969  was  being  used 
than  in  1962. 

•  19  percent  less  of  the  sawmill  residue  vol- 
ume generated  in  1969  was  being  used  for 
fuel — both  industrial  and  domestic — than 
in  1962. 

•  24  percent  more  of  the  sawmill  residue  vol- 
ume generated  in  1969  was  being  used  for 
fiber-product  chips  than  in  1962. 

The  availability  of  unused  residues  also 
depends  to  a  great  extent  upon  the  distribu- 
tion of  sawmills  within  the  State.  Over  6 
million  cubic  feet  of  coarse  residues  and 
nearly  10  million  cubic  feet  of  fine  residues 
were  piled  or  destroyed  by  Kentucky  saw- 
mills during  1969  (table  32).  Large  quantities 
of  coarse  hardwood  residues  were  available  in 
the  Western  Coalfield,  Pennyroyal,  and  North 


Cumberland  Regions.  All  the  regions  have 
large  volumes  of  fine  hardwood  residues  be- 
cause of  the  small  demand  for  agricultural 
bedding.  As  more  low-production  sawmills 
cease  operations,  the  high-production  saw- 
mills that  replace  them  will  cause  greater 
quantities  of  the  coarse  residues  to  become 
economically  available  for  chipping. 

In  addition  to  wood  residues,  bark  is  also 
concentrated  at  wood-using  manufacturing 
plants.  We  estimate  that  185  thousand  dry 
tons  of  bark  was  received  by  Kentucky  saw- 
mills and  other  plants  during  1969  (table  33). 
At  least  82  Kentucky  sawmills  with  debark- 
ers  separated  the  bark  from  the  logs  as  they 
arrived.  The  other  manufacturers  made  no 
effort  to  separate  the  bark  from  the  wood. 
Therefore  most  of  this  bark  was  not  readily 
available  to  be  used.  Less  than  15  percent  of 
the  total  bark  receipts  in  1969  were  used. 
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Table  1 . — Kentucky  timber-resources  data  for  sav/timber  and  growing 
stock,  by  species  groups,  1968 


Species  group 


J  Average        Average 

,         •'      annual  annual 

volume 


Annual  change 


net  growth     removals     Volume 


Rate 


GROWING  STOCK" 

(million  cubic  feet) 


Softwoods 
Hardwoods 

604 
7,639 

20.6                 8.8 
289.9             120.0 

+  11.8 
+  169.9 

Percent 
2.0 
2.2 

All  species 

8,243 

310.5             128.8 

+  181.7 

2.2 

Softwoods 
Hardwoods 

SAWTIMBER 
(million  board  jeet)- 
1,919               74.0               36.0 
27,254          1,090.0            522.0 

+  38.0 
+  568.0 

2.0 
2.1 

All  species 

29,173 

1,164.0            558.0 

+  606.0 

2.1 

"Includes  growing-stock   trees  on  commercial   forest   land   only. 
^International  Vi-inch  rule. 


Table  2. — Volume  of  industrial  roundwood  produced  in  Kentucky  during  1969 


Volume 

in  standard  units 

Rounc 

Iwood  volume 

Product 

Standard 

All 

Soft- 

Hard- 

All 

Soft- 

Hard- 

units 

species 

woods 

woods 

species 

woods 

woods 

Thousand  cubic 

feet 

Sawlogs 

M  board  feet" 

489,102 

35,403 

453,699 

72,574 

6,327 

66,247 

Pulpwood 

Standard  cords 

83,600 

27,500 

56,100 

6,688 

2,200 

4,488 

Veneer  logs 

M  board  feet^ 

7,618 

— 

7,618 

1,026 

— 

1,026 

Cooperage  logs 

M  board  feet^ 

20,772 

— 

20,772 

2,960 

— 

2,960 

Mine  timbers 

M  cubic  feet 

5,693 

389 

5,304 

5.693 

389 

5,304 

Posts 

M  pieces 

843 

821 

22 

1,072 

1,042 

30 

Poles 

M  pieces 

7 

7 

— 

70 

70 

— 

Misc.  products- 

M  cubic  feet 

6,792 

101 

6,691 

6,792 

101 

6,691 

Total 

96,875 

10,129 

86,746 

1  International  Vi-inch  rule. 

^Includes  chipped  roundwood  for  flakeboard,  handle  and  bat  stock,  charcoal  wood,  and  other  miscellan- 
eous dimension  stock. 
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Table  3. — Change  in  timber-producfs  output  from  roundwood  in  Kentucky  between  1962  and  1969 


All 

species 

Softwoods 

Hardwoods 

1962 

1969 

Change 

1962 

1969 

Change 

1962 

1969 

Change 

Million 

cub 

ic  feet 

Percent 

Million  cubic  feet 

Percent 

Million 

cubic  feet 

Percent 

Sawlogs                68.0 

72.6 

+   7 

4.3 

6.3 

+  44 

63.7 

66.3 

+   4 

Pulpwood              5.7 

6.7 

+  17 

2.6 

2.2 

-15 

3.1 

4.5 

+43 

Veneer  logs            1.6 

1.0 

-33 

— 

— 

— 

1.6 

1.0 

-33 

Cooperage  logs     3.3 

3.0 

-10 

— 

— 

— 

3.3 

3.0 

-10 

Mine  timbers       4.4 

5.7 

+  31 

.3 

.4 

+  37 

4.1 

5.3 

+  31 

Posts  and  poles    4.5 

1.1 

-^75 

1.9 

1.1 

-41 

2.6 

(') 

-99 

Misc.   products^   3.0 

6.8 

+  124 

.1 

.1 

+  44 

2.9 

6.7 

+  126 

Total                90.5 

96.9 

+  7 

9.2 

10.1 

+  10 

81.3 

86.8 

+  7 

^Less  than  50,000  cubic  feet. 

^Includes  charcoal  wood,  handle  and  bat  stock,  miscellaneous  dimension  stock,  flakeboard  wood  in  1969, 
and   piling   in    1962. 
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Table  4. — Industrial  roundwood  harvesi  in  Kentucky  by  regions, 
species  groups,  and  major  products,  1969 


[In  thousands  of  cubic  feet] 


Region  and  c.      i  r>  i  j        Other  All 

species  group  ^^^^^^         Pulpwood     p.^ducts'         products 


Eastern: 

Softwood  792 

Hardwood  8,817 

Total 

North  Cumberland: 
Softwood 
Hardwood 

Total 

South  Cumberland: 
Softwood 
Hardwood 

Total 

Bluegrass 
Softwood 
Hardwood 

Total 

Pennyroyal: 
Softwood 
Hardwood 

Total 

Western  Coalfield: 
Softwood 
Hardwood 

Total 

Western: 
Softwood 
Hardwood 

Total 

All  regions: 
Softwood 
Hardwood 

Total  72,574 


384 


6,688 


364 
3,240 


17,613 


1,540 
12,057 


9,609 

384 

3,604 

13,597 

906 
7,899 

24 
1,944 

326 
843 

1,256 
10,686 

8,805 

1,968 

1,169 

11,942 

2,660 
9,115 

1,440 
1,408 

532 
2,148 

4,632 
12,671 

11,775 

2,848 

2,680 

17,303 

267 
2,870 

168 
352 

54 
293 

489 
3,515 

3,137 

520 

347 

4,004 

1,511 
13,519 

184 
224 

217 
5,296 

1,912 
19,039 

15,030 

408 

5,513 

20,951 

81 
19,906 

456 

109 
3,570 

190 
23,932 

19.987 

456 

3,679 

24,122 

110 
4,121 

104 

621 

110 
4,846 

4,231 

104 

621 

4,956 

6,327 
66,247 

2,200 
4,488 

1,602 
16,011 

10,129 
86,746 

96,875 


iQther  products  include  veneer  and  cooperage  logs,  mine  timbers, 
posts  and  poles,  handle  and  bat  stock,  roundwood  for  flakeboard  and 
charcoal,  and  miscellaneous  dimension  stock. 
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Table  5. — Number  of  operafing  sawmills  in  Kentucky  by  geographic  regions 
and  annual  production  classes,  7962  and  1969 


Production  class^ 

Less  than 

1  million 

board  feet 

Total 

Region 

1  million  board  feet 

or  more 

1962 

1969 

1962 

1969 

1962 

1969 

Eastern 

50 

24 

14 

13 

64 

37 

North    Cumberland 

94 

39 

14 

19 

108 

58 

South    Cumberland 

74 

45 

11 

20 

85 

65 

Bluegrass 

36 

24 

4 

3 

40 

27 

Pennyroyal 

140 

81 

22 

28 

162 

109 

West   Coalfield 

56 

24 

30 

39 

86 

63 

Western 

15 

10 

11 

9 

26 

19 

All    regions 

465 

247 

106 

131 

571 

378 

iPased  upon  the  volume  of  lumber  produced  during  calendar  years  1962  and  1969. 


Table  6. — Sawlog  production  and  receipt  relationships  in  Kentucky  by 
geographic  regions  between  1962  and  1969 


Region 

Production 

Receipts 

1962 

1969 

Change 

1962 

1969 

Change 

Million 
bd.  ft.' 

Million 
bd.  ft.' 

Percent 

Million 
bd.  ft.' 

Million 
bd.  ft.' 

Percent 

Eastern 

42.3 

64.8 

+  53.1 

40.1 

62.6 

+  56.1 

North   Cumberland 

70.6 

59.2 

-16.3 

60.4 

67.0 

+  10.9 

South   Cumberland 

63.6 

77.4 

+  21.7 

67.4 

77.0 

+  14.2 

Bluegrass 

16.5 

21.1 

+  28.1 

15.8 

13.7 

-13.3 

Pennyroyal 

86.5 

101.1 

+  16.9 

82.0 

94.5 

+  15.2 

Western   Coalfield 

140.7 

136.7 

+   2.8 

132.9 

152.6 

+  14.8 

Western 

40.2 

28.8 

-28.4 

38.0 

27.4 

-27.9 

All   regions 

460.4 

489.1 

+  6.2 

436.6 

494.8 

+  13.3 

'International  Vi-inch  rule. 
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Table  7. — Sawlog  production  for  Kentucky  by  species,  groups,  geographic 
regions,  and  where  received,  1969 

[Million  board  feet.  International  14 -inch  rule] 


Species  group 

Where  received 

and 

Within 

Within 

In  other 

Total 

geographic  region 

unit 

state 

states 

Softwoods: 

Eastern 

4.3 

(M 

0.1 

4.4 

North  Cumberland 

5.0 

.1 

5.1 

South  Cumberland 

9.9 

0.7 

4.3 

14.9 

Bluegrass 

.8 

.7 

— 

1.5 

Pennyroyal 

6.5 

.8 

1.2 

8.5 

West  Coalfield 

.3 

.1 

— 

.4 

Western 

.5 

— 

.1 

.6 

All   regions 

27.3 

2.3 

5.8 

35.4 

Hardwoods: 

Eastern 

54.3 

4.4 

1.7 

60.4 

North  Cumberland 

52.9 

.4 

.8 

54.1 

South  Cumberland 

51.0 

8.8 

2.7 

62.5 

Bluegrass 

10.4 

8.8 

.4 

19.6 

Pennyroyal 

79.2 

9.6 

3.8 

92.6 

West   Coalfield 

123.4 

2.8 

10.1 

136.3 

Western 

23.3 

1.3 

3.6 

28.2 

All   regions 

394.5 

36.1 

23.1 

453.7 

All  species 

421.8 

38.4 

28.9 

489.1 

iLess  than  50,000  board  feet. 


Table  8. — Sawlog  receipts  for  Kentucky  by  species  groups,  geographic 
r  ■  regions,  and  where  produced,  1969 

[Million  board  feet,  International  Vi-inch  rule] 


Species  group 

Where  produced 

and 

Within 

Within 

In  other 

Total 

geographic  region 

unit 

states 

states 

Softwoods: 

Eastern 

4.3 

0.2 

— 

4.5 

North    Cumberland 

5.0 

.8 

— 

5.8 

South  Cumberland 

9.9 

.9 

0.1 

10.9 

Bluegrass 

.8 

(') 

— 

.8 

Permyroyal 

6.5 

.4 

(') 

6.9 

West   Coalfield 

.3 

— 

— 

.3 

Western 

.5 

— 

— 

.5 

All    regions 

27.3 

2.3 

0.1 

29.7 

Hardwoods: 

Eastern 

54.3 

3.0 

0.8 

58.1 

North  Cumberland 

52.9 

8.3 

— 

61.2 

South  Cumberland 

51.0 

5.2 

9.9 

66.1 

Bluegrass 

10.4 

.9 

1.6 

12.9 

Pennyroyal 

79.2 

8.1 

.3 

87.6 

West  Coalfield 

123.4 

9.1 

19.8 

152.3 

Western 

23.3 

1.5 

2.1 

26.9 

All   regions 

394.5 

36.1 

34.5 

465.1 

All  species 

421.8 

38.4 

34.6 

494.8 

iLess  than  50,000  board  feet. 
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Table  9.— Saw/og  production  in  fbe  EASTERN  REGION,  by 
species  and  where  received,  1969 

[In  thousands  of  board  fe«t,  International  1/4-inch  rule] 


Where  received 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

1,671 

0 

25 

1,696 

Shortleaf    pine 

2,464 

32 

50 

2,546 

Virginia  pine 

0 

0 

25 

25 

Other  pines 

15 

0 

0 

15 

Eastern    redcedar 

0 

0 

0 

0 

Other  softwoods 

149 

0 

0 

149 

Total  softwoods 

4,299 

32 

100 

4,431 

Ash 

1,149 

90 

0 

1,239 

Basswood 

1,822 

202 

50 

2,074 

Beech 

5,205 

260 

150 

5,615 

Cottonwood 

1 

0 

0 

1 

Ehn 

25 

0 

0 

25 

Blackgum 

733 

80 

7 

820 

Sweetgum 

95 

0 

0 

95 

Hickory 

6,864 

129 

100 

7,093 

Hard  Maple 

2,479 

136 

0 

2,615 

Soft   maple 

1,188 

81 

50 

1,319 

Northern  red  oak 

3,685 

337 

50 

4,072 

Black  oak 

8,182 

260 

400 

8,842 

Other  red  oaks 

2,391 

175 

300 

2,866 

White  oak 

6,801 

239 

100 

7,140 

Chestnut  oak 

3,728 

509 

250 

4,487 

Other  while  oaks 

267 

0 

50 

317 

Yellow-poplar 

7,939 

1,511 

169 

9,619 

Sycamore 

5 

0 

0 

5 

Black  walnut 

307 

74 

0 

381 

Other    hardwoods 

1,448 

277 

31 

1,756 

Total  hardwoods 

54,314 

4,360 

1,707 

60,381 

Total  species 

58,613 

4,392 

1,807 

64,812 
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Table  10. — Sawlog  receipts  in  fhe  EASTERN  REGION,  by  species  and 
where  produced,  1969 

[In  thousands  of  board  feet.  International  Vi-'f^^h  rule] 


Where  produced 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

1,671 

30 

0 

1,701 

Shortleaf  pine 

2,464 

186 

0 

2,650 

Virginia  pine 

0 

0 

0 

0 

Other  pines 

15 

15 

0 

30 

Eastern  redcedar 

0 

0 

0 

0 

Others   softwoods 

149 

0 

0 

149 

Total  softwoods 

4,299 

231 

0 

4,530 

Ash 

1,149 

73 

40 

1,262 

Basswood 

1,822 

146 

40 

2,008 

Beech 

5,205 

300 

0 

5,505 

Cottonwood 

1 

0 

0 

1 

Elm 

25 

0 

0 

25 

Blackgiim 

733 

20 

27 

780 

Sweetgum 

95 

0 

13 

108 

Hickory 

6,864 

507 

127 

7,498 

Hard  maple 

2,479 

66 

40 

2.585 

Soft  maple 

1,188 

153 

27 

1,368 

Northern  red  oak 

3.685 

113 

13 

3,811 

Black   oak 

8,182 

300 

147 

8,629 

Other  red  oaks 

2,391 

353 

80 

2,824 

White   oak 

6,801 

193 

40 

7,034 

Chestnut  oak 

3,728 

286 

40 

4.054 

Other  white  oaks 

267 

0 

0 

267 

Yellow-poplar 

7,939 

329 

112 

8,380 

Sycamore 

5 

7 

0 

12 

Black  walnut 

307 

53 

15 

375 

Other  hardwoods 

1,448 

60 

21 

1,529 

Total  hardwoods 

54,314 

2,959 

782 

58,055 

All   species 

58,613 

3,190 

782 

62,585 
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Table  1 1.— Saw/og  production  in  the  NORTH  CUMBERLAND  REGION, 
by  species  and  where  received,  1969 

[In  thousands  of  board  feet,  International  V4-inch  rule] 


Where  received 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

132 

0 

0 

132 

Shortleaf  pine 

2,709 

0 

25 

2,734 

Virginia   pine 

452 

0 

25 

477 

Other  pines 

567 

0 

0 

567 

Eastern  redcedar 

520 

0 

0 

520 

Other  softwoods 

639 

0 

0 

639 

Total  softwoods 

5,019 

0 

50 

5,069 

Ash 

467 

13 

0 

480 

Basswood 

259 

0 

25 

284 

Beech 

2,505 

0 

50 

2,555 

Cottonwood 

2 

0 

0 

2 

Elm 

15 

0 

0 

15 

Blackgum 

509 

0 

50 

559 

Sweetgum 

95 

0 

0 

95 

Hickory 

4,674 

67 

50 

4,791 

Hard  maple 

506 

0 

25 

531 

Soft  maple 

744 

7 

50 

801 

Northern  red  oak 

5,876 

0 

50 

5,926 

Black  oak 

9,399 

100 

200 

9,699 

Other  red  oaks 

9,413 

133 

50 

9,596 

White  oak 

5,600 

33 

100 

5,733 

Chestnut  oak 

6,005 

33 

50 

6,088 

Other  white  oaks 

95 

0 

0 

95 

Yellow-poplar 

5,808 

61 

46 

5,915 

Sycamore 

136 

0 

0 

136 

Black   walnut 

217 

13 

0 

230 

Other  hardwoods 

554 

6 

4 

564 

Total  hardwoods 

52,879 

466 

750 

54,095 

All  species 

57,898 

466 

800 

59,164 
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Table  12.— Saw/og  receipts  in  the  NORTH  CUMBERLAND  REGION, 
by  species  and  where  produced,  1 969 

[In  thousands  of  board  feet,  International  i^-inch  rule] 


Where  produced 

Species 

Within 

Within 

[n  other 

Total 

unit 

state 

states 

Hemlock 

132 

30 

0 

162 

Shortleaf  pine 

2,709 

300 

0 

3,009 

Virginia  pine 

452 

111 

0 

563 

Other  pines 

567 

334 

0 

901 

Eastern  redcedar 

520 

0 

0 

520 

Other   softwoods 

639 

0 

0 

639 

Total  softwoods 

5,019 

775 

0 

5,794 

Ash 

467 

67 

0 

534 

Basswood 

259 

60 

0 

319 

Beech 

2,505 

318 

0 

2,823 

Cottonwood 

2 

0 

0 

2 

Elm 

15 

0 

0 

15 

Blackgum 

509 

13 

0 

522 

Sweetgum 

95 

0 

0 

95 

Hickory 

4,674 

922 

0 

5,596 

Hard  maple 

506 

57 

0 

563 

Soft  maple 

744 

87 

0 

831 

Northern  red  oak 

5,876 

1,018 

0 

6,894 

Black  oak 

9,399 

1,238 

0 

10,637 

Other  red  oaks 

9,413 

1,428 

0 

10,841 

White  oak 

5,600 

857 

0 

6,457 

Chestnut  oak 

6,005 

1,088 

0 

7,093 

Other  white  oaks 

95 

35 

0 

130 

Yellow-poplar 

5,808 

981 

0 

6,789 

Sycamore 

136 

0 

0 

136 

Black  walnut 

217 

67 

0 

284 

Other  hardwoods 

554 

94 

0 

648 

Total  hardwoods 

52,879 

8,330 

0 

61,209 

All  species 

57,898 

9,105 

0 

67,003 
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Table  13.— Saw/og  production  in  the  SOUTH  CUMBERLAND  REGION, 
by  species  and  where  received,  1 969 

[In  thousands  of  board  feet.  International  V4-inch  rule] 


Where  received 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

1,503 

186 

695 

2,384 

Shortleaf  pine 

6,781 

400 

2,816 

9,997 

Virginia  pine 

1,170 

111 

688 

1,969 

Other   pines 

172 

15 

59 

246 

Eastern  redcedar 

134 

0 

0 

134 

Other    softwoods 

154 

0 

0 

154 

Total   softwoods 

9,914 

712 

4,258 

14,884 

Ash 

669 

168 

26 

863 

Basswood 

881 

173 

8 

1,062 

Beech 

4,186 

673 

392 

5,251 

Cottonwood 

0 

0 

0 

0 

Elm 

27 

0 

7 

34 

Blackgum 

810 

97 

10 

917 

Sweetgum 

128 

14 

1 

143 

Hickory 

4,879 

1,103 

235 

6,217 

Hard  maple 

1,346 

187 

20 

1,553 

Soft  maple 

1,862 

211 

37 

2,110 

Northern  red  oak 

5,475 

1,012 

236 

6,723 

Black   oak 

4,610 

928 

444 

5,982 

Other  red  oaks 

6,345 

1,119 

111 

7,575 

White  oak 

3,115 

824 

424 

4,363 

Chestnut  oak 

6,081 

970 

100 

7,151 

Other  white  oaks 

380 

0 

40 

420 

Yellow-poplar 

8,457 

1,018 

516 

9,991 

Sycamore 

240 

34 

0 

274 

Black    walnut 

271 

89 

5 

365 

Other  hardwoods 

1,212 

147 

73 

1,432 

Total  hardwoods 

50,974 

8,767 

2,685 

62,426 

All  species 

60,888 

9,479 

6,943 

77,310 
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Table  14.— Saw/og  receipts  in  the  SOUTH  CUMBERLAND  REGION, 
by  species  and  where  produced,  J  969 

[In  thousands  of  board  feet,  International  14-inch  rule) 


Where  produced 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

1,503 

413 

26 

1,942 

Shortleaf  pine 

6,781 

376 

59 

7,216 

Virginia   pine 

1,170 

0 

0 

1,170 

Other  pines 

172 

138 

41 

351 

Eastern    redcedar 

134 

0 

0 

134 

Other  softwoods 

154 

0 

0 

154 

Total  softwoods 

9,914 

927 

126 

10,967 

Ash 

669 

90 

204 

963 

Basswood 

881 

202 

190 

1,273 

Beech 

4,186 

293 

982 

5,461 

Cottonwood 

0 

0 

0 

0 

Elm 

27 

0 

9 

36 

Blackgum 

810 

82 

275 

1,167 

Sweetgum 

128 

0 

241 

369 

Hickory 

4.879 

140 

1,130 

6,149 

Hard  maple 

1,346 

139 

442 

1,927 

Soft  maple 

1,862 

81 

115 

2,058 

Northern  red  oak 

5,475 

393 

2,359 

8.227 

Black   oak 

4,610 

371 

134 

5,115 

Other  red  oaks 

6,345 

258 

22 

6,625 

White  oak 

3,115 

406 

834 

4,355 

Chestnut  oak 

6,081 

731 

1,515 

8,327 

Other  white  oaks 

380 

67 

0 

447 

Yellow-poplar 

8,457 

1,622 

1,170 

11,249 

Sycamore 

240 

11 

40 

291 

Black  walnut 

271 

81 

75 

427 

Other  hardwoods 

1,212 

233 

168 

1,613 

Total    hardwoods 

50,974 

5,200 

9,905 

66,079 

All  species 

60,888 

6,127 

10,031 

77,046 
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Table  15.— Saw/og  producfion  in  the  BLUEGRASS  REGION, 
by  species  and  where  received,  1969 

I  In  thousands  of  board  feet,  International  Vi-'nch  rule] 


Where  received 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

0 

0 

0 

0 

Shortleaf   pine 

300 

333 

0 

633 

Virginia  pine 

102 

0 

0 

102 

Other  pines 

171 

334 

0 

505 

Eastern   redcedar 

188 

0 

0 

188 

Other   softwoods 

64 

0 

0 

64 

Total  softwoods 

825 

667 

0 

1,492 

Ash 

147 

151 

84 

382 

Basswood 

52 

43 

I 

96 

Beech 

603 

656 

0 

1,259 

Cottonwood 

8 

0 

0 

8 

Elm 

67 

7 

0 

,  74 

Blackgum 

157 

42 

0 

199 

Sweetgum 

141 

24 

0 

165 

Hickory 

1,016 

682 

8 

1,706 

Hard   maple 

305 

92 

17 

414 

Soft  maple 

220 

110 

0 

330 

Northern  red  oak 

1,221 

767 

0 

1,988 

Black  oak 

1,556 

1,170 

0 

2,726 

Other  red  oaks 

1,484 

1,438 

16 

2,938 

White  oak 

998 

647 

28 

1,673 

Chestnut  oak 

682 

586 

0 

1.268 

Other  white  oaks 

58 

35 

0 

93 

Yellow-poplar 

464 

1,628 

128 

2,220 

Sycamore 

238 

61 

0 

299 

Black  walnut 

855 

54 

83 

992 

Other  hardwoods 

173 

605 

48 

826 

Total  hardwoods 

10,445 

8,798 

413 

19,656 

All  species 

11,270 

9,465 

413 

21,148 
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Table  16.— Saw/og  receipts  in  the  BLUEGRASS  REGION, 
by  species  and  where  produced,  1969 

I  In  thousands  of  board  feet.  International   V4-'nch  rule] 


Wh 

?re  produced 

Species 

Within 

Within        ] 

n  other 

Total 

unit 

state 

states 

Hemlock 

0 

0 

0 

0 

Shortleaf  pine 

300 

7 

0 

307 

Virginia  pine 

102 

0 

0 

102 

Other  pines 

171 

0 

0 

171 

Eastern  redcedar 

188 

0 

0 

188 

Other  softwoods 

64 

0 

0 

64 

Total  softwoods 

825 

7 

0 

832 

Ash 

147 

7 

0 

154 

Basswood 

52 

0 

0 

52 

Beech 

603 

67 

280 

950 

Cottonwood 

8 

0 

0 

8 

Elm 

67 

7 

0 

74 

Blackgum 

157 

20 

0 

177 

Sweetgum 

141 

11 

0 

152 

Hickory 

1,016 

133 

0 

1,149 

Hard  maple 

305 

17 

120 

442 

Soft  maple 

220 

16 

0 

236 

Northern  red  oak 

1,221 

0 

50 

1,271 

Black   oak 

1,556 

133 

0 

1,689 

Other  red  oaks 

1,484 

280 

0 

1,764 

White   oak 

998 

100 

0 

1,098 

Chestnut  oak 

682 

67 

0 

749 

Other  white  oaks 

58 

0 

0 

58 

Yellow-poplar 

464 

20 

0 

484 

Sycamore 

238 

33 

0 

271 

Black  walnut 

855 

0 

1,027 

1,882 

Other   hardwoods 

173 

7 

0 

180 

Total  hardwoods 

10,445 

918 

1,477 

12,840 

All  species 

11,270 

925 

1,477 

13,672 
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Table  17.— Saw/og  producfion  in  fhe  PENNYROYAL  REGION, 
by  species  and  where  received,  1969 

I  In  thousands  of  board  feet,  International   '4-inch  rule] 


Wh. 

ere  received 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

382 

413 

0 

795 

Shortleaf  pine 

2,251 

351 

825 

3,427 

Virginia   pine 

179 

0 

349 

528 

Other   pines 

1,609 

69 

0 

1,678 

Eastern  redcedar 

1,275 

0 

0 

1,275 

Other  softwoods 

754 

0 

0 

754 

Total  softwoods 

6,450 

833 

1,174 

8,457 

Ash 

2,283 

213 

16 

2,512 

Basswood 

505 

7 

1 

513 

Beech 

10,321 

770 

126 

11,217 

Cottonwood 

101 

12 

0 

113 

Elm 

918 

80 

0 

998 

Blackgum 

1,223 

191 

23 

1,437 

Sweetgum 

1,087 

356 

87 

1,530 

Hickory 

6,653 

741 

105 

7,499 

Hard  maple 

2,972 

542 

39 

3,553 

Soft  maple 

1,904 

255 

30 

2,189 

Northern  red  oak 

11,355 

968 

659 

12,982 

Black   oak 

6,972 

1,216 

126 

8.314 

Other  red  oaks 

7,725 

1,101 

7 

8,833 

White  oak 

5,700 

1,189 

816 

7,705 

Chestnut  oak 

4,359 

333 

19 

4,711 

Other  white  oaks 

77 

67 

0 

144 

Yellow-poplar 

9,390 

864 

256 

10,510 

Sycamore 

1,918 

251 

3 

2,172 

Black  walnut 

569 

99 

509 

1,177 

Other  hardwoods 

3,125 

360 

991 

4,476 

Total  hardwoods 

79,157 

9,615 

3,813 

92,585 

All  species 

85,607 

10,448 

4,987 

101,042 

26 


Table  18.— Sow/og  receipts  in  the  PENNYROYAL  REGION, 
by  species  and  where  produced,  1969 

(In  thousands  of  board  feet,  International  i/i-inch  rule] 


Where  produced 

Species 

Within 

Within        ] 

n  other 

Total 

unit 

state 

states 

Hemlock 

382 

126 

0 

508 

Shortleaf  pine 

2,251 

247 

0 

2,498 

Virginia  pine 

179 

0 

0 

179 

Other   pines 

1,609 

0 

3 

1,612 

Eastern    recedar 

1,275 

14 

0 

1,289 

Other   softwoods 

754 

0 

0 

754 

Total  softwoods 

6,450 

387 

3 

6,840 

Ash 

2,283 

208 

8 

2,499 

Basswood 

505 

10 

4 

519 

Beech 

10,321 

876 

66 

11.263 

Cottonwood 

101 

3 

0 

104 

Elm 

918 

7 

20 

945 

Blackgum 

1,223 

114 

11 

1,348 

Sweetgum 

1,087 

49 

0 

1,136 

Hickory 

6,653 

540 

4 

7,197 

Hard  maple 

2.972 

205 

23 

3,200 

Soft  maple 

1,904 

117 

10 

2,031 

Northern  red  oak 

11,355 

981 

0 

12,336 

Black   oak 

6,972 

723 

40 

7,735 

Other  red  oaks 

7,725 

1,017 

40 

8,782 

White  oak 

5,700 

575 

4 

6,279 

Chestnut   oak 

4,359 

222 

38 

4,619 

Other  white  oaks 

77 

0 

0 

77 

Yellow-poplar 

9,390 

1,747 

66 

11,203 

Sycamore 

1,918 

99 

13 

2,030 

Black  walnut 

569 

29 

7 

605 

Other  hardwoods 

3,125 

581 

22 

3,728 

Total    hardwoods 

79,157 

8,103 

376 

87,636 

All  species 

85,607 

8,490 

379 

94,476 
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Table  19.— Saw/og  production  in  fhe  WESTERN  COALFIELD  REGION, 
by  species  and  where  received,  1969 

I  In  thousands  of  board  feet.  International  V4-'n<^h  rulej 


Where  received 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

0 

0 

0 

0 

Shortleaf  pine 

74 

0 

0 

74 

Virginia   pine 

0 

0 

0 

0 

Other  pines 

0 

69 

0 

69 

Eastern    redecar 

195 

14 

100 

309 

Other  softwoods 

0 

0 

0 

0 

Total  softwoods 

269 

83 

100 

452 

Ash 

2,934 

56 

0 

2,990 

Basswood 

1,708 

0 

0 

1,708 

Beech 

8,085 

185 

934 

9,204 

Cottonwood 

1,237 

140 

0 

1,377 

Elm 

2,742 

20 

0 

2,762 

Blackgum 

4,208 

28 

28 

4,264 

Sweetgum 

7,199 

31 

98 

7,328 

Hickory 

13,653 

157 

510 

14,320 

Haid  maple 

4,046 

69 

0 

4,115 

Soft  maple 

4,440 

49 

0 

4,489 

Northern  red  oak 

12,393 

525 

4,153 

17.071 

Black  oak 

15,950 

255 

0 

16,205 

Other  red  oaks 

17,301 

300 

0 

17,601 

White  oak 

6,973 

313 

1,501 

8,787 

Chestnut  oak 

2,873 

7 

0 

2,880 

Other  white  oaks 

1,882 

192 

0 

2,074 

Yellow-poplar 

5,211 

200 

1,050 

6,461 

Sycamore 

4,468 

74 

0 

4,542 

Black   walnut 

483 

21 

208 

712 

Other   hardwoods 

5,600 

214 

1,629 

7,443 

Total  hardwoods 

123,386 

2,836 

10,111 

136,333 

All   species 

123,655 

2,919 

10,211 

136,785 

28 


Table  20.— Sow/og  receipfs  in  fhe  WESTERN  COALFIELD  REGION, 
by  species  and  where  produced,  1969 

I  In  thousands  of  board  feet.  International   Vi-'nch  rulej 


Whe 

re  produced 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

0 

0 

0 

0 

Shortleaf  pine 

74 

0 

0 

74 

Virginia   pine 

0 

0 

0 

0 

Other  pines 

0 

0 

0 

0 

Eastern    redcedar 

195 

0 

0 

195 

Other  softwoods 

0 

0 

0 

0 

Total  softwoods 

269 

0 

0 

269 

Ash 

2,934 

228 

132 

3,294 

Basswood 

1,708 

7 

540 

2,255 

Beech 

8,085 

670 

273 

9,028 

Cottonwood 

1,237 

19 

267 

1,523 

Elm 

2,742 

87 

204 

3,033 

Blackgum 

4,208 

182 

877 

5,267 

Sweetgum 

7,199 

621 

3,139 

10,959 

Hickory 

13,653 

802 

2.703 

17,158 

Hard   maple 

4,046 

538 

240 

4,824 

Soft  maple 

4,440 

330 

1.041 

5,811 

Northern  red  oak 

12,393 

1,085 

1,925 

15,403 

Black  oak 

15,950 

1,033 

1,278 

18,261 

Other  red  oaks 

17,301 

1,078 

4,944 

23,323 

White  oak 

6,973 

969 

322 

8,264 

Chestnut  oak 

2,873 

44 

386 

3,303 

Other  white  oaks 

1,882 

0 

47 

1,929 

Yellow-poplar 

5,211 

562 

320 

6,093 

Sycamore 

4,468 

209 

797 

5,474 

Black   walnut 

483 

99 

1 

583 

Other   hardwoods 

5,600 

603 

345 

6,548 

Total    hardwoods 

123,386 

9,166 

19,781 

152,333 

All  species 

123,655 

9,166 

19,781 

152,602 
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Table  21.— Saw/og  production  in  the  WESTERN  REGION, 
by  species  and  where  received,  1969 

I  In  thousands  of  board  feet.  International  i/4-'nch  rulej 


Where  received 

Species 

Within 

Within 

In  other 

Total 

unit 

state 

states 

Hemlock 

0 

0 

0 

0 

Shortleaf   pine 

30 

0 

0 

30 

Virginia   pine 

0 

0 

0 

0 

Other   pines 

0 

0 

0 

0 

Eastern    redcedar 

55 

0 

0 

55 

Other  softwoods 

458 

0 

75 

533 

Total  softwoods 

543 

0 

75 

618 

Ash 

688 

22 

38 

748 

Basswood 

59 

0 

0 

59 

Beech 

436 

0 

21 

457 

Cottonwood 

1,687 

7 

37 

1,731 

Ehn 

518 

14 

52 

584 

Blackgum 

267 

13 

11 

291 

Sweetgum 

1,956 

276 

233 

2,465 

Hickory 

2,162 

205 

934 

3,301 

Hard  maple 

366 

16 

0 

382 

Soft  maple 

789 

91 

128 

1,008 

Northern  red  oak 

1,237 

173 

711 

2.121 

Black  oak 

4,477 

61 

0 

4,538 

Other  red  oaks 

2,526 

340 

0 

2.866 

White    oak 

1,966 

47 

296 

2,309 

Chestnut  oak 

973 

0 

0 

973 

Other  white  oaks 

896 

0 

0 

896 

Yellow-poplar 

358 

15 

993 

1,366 

Sycamore 

1,236 

2 

37 

1,275 

Black    walnut 

171 

0 

0 

171 

Other  hardwoods 

500 

20 

163 

683 

Total  hardwoods 

23,268 

1,302 

3,654 

28,224 

All  species 

23,811 

1,302 

3,729 

28,842 
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Table  22.— Saw/og  receipts  in  fhe  WESTERN  REGION, 
by  species  and  where  produced,  1969 

[In  thousands  of  board  feet,  International  i^-inch  rule] 


Where  produced 

Species 

Within 

Within 

in  other 

Total 

unit 

state 

states 

Hemlock 

0 

0 

0 

0 

Shortleaf  pine 

30 

0 

0 

30 

Virginia  pine 

0 

0 

0 

0 

Other  pines 

0 

0 

0 

0 

Eastern  redcedar 

55 

0 

0 

55 

Other  softwoods 

458 

0 

0 

458 

Total  softwoods 

543 

0 

0 

543 

Ash 

688 

40 

0 

728 

Basswood 

59 

0 

0 

59 

Beech 

436 

20 

0 

456 

Cottonwood 

1,687 

137 

430 

2,254 

Elm 

518 

20 

0 

538 

Blackgum 

267 

20 

37 

324 

Swwetgum 

1,956 

20 

252 

2,228 

Hickory 

2.162 

40 

140 

2,342 

Hard   maple 

366 

20 

0 

386 

Soft  maple 

789 

20 

140 

949 

Northern  red  oak 

1,237 

192 

74 

1,503 

Black  oak 

4,477 

192 

214 

4,883 

Other  red  oaks 

2.526 

192 

354 

3,072 

White  oak 

1,966 

192 

214 

2,372 

Chestnut  oak 

973 

0 

0 

973 

Other  white  oaks 

896 

192 

74 

1,162 

Yellow-poplar 

358 

36 

0 

394 

Sycamore 

1,236 

63 

177 

1,476 

Black  walnut 

171 

21 

37 

229 

Other  hardwoods 

500 

51 

0 

551 

Total  hardwoods 

23.268 

1,468 

2,143 

26,879 

All  species 

23,811 

1,468 

2,143 

27,422 

31 


Table  23. — Sawlog  production,  by  species  and  sfafes  where  received,  KENTUCKY,  1969 

[In  thousands  of  board  feet.  International  l^-inch  rule] 


Received  in  - 

- 

Total 

Species 

Kentucky 

Illinois 

Indiana 

Tennessee 

West 
Virginia 

production 

Hemlock 

4,287 

0 

0 

695 

25 

5,007 

Shortleaf  pine 

15,725 

50 

0 

3,591 

75 

■■    19,441 

Virginia  pine 

2,014 

0 

74 

963 

50 

3,101 

Other  pines 

3,021 

0 

0 

59 

0 

3,080 

Eastern    redcedar 

2,381 

0 

0 

100 

0 

2,481 

Other  softwoods 

2,218 

0 

0 

75 

0 

2,293 

Total  softwoods 

29,646 

50 

74 

5,483 

150 

35,403 

Ash 

9,050 

0 

99 

65 

0 

9,214 

Basswood 

5,711 

0 

2 

8 

75 

5,796 

Beech 

33,885 

0 

0 

1,473 

200 

35,558 

Cottonwood 

3,195 

0 

0 

37 

0 

3,232 

Elm 

4,433 

0 

0 

59 

0 

4,492 

Blackgum 

8,358 

0 

0 

72 

57 

8,487 

Sweetgum 

11,402 

0 

0 

419 

0 

11,821 

Hickory 

42,985 

0 

85 

1,707 

150 

44,927 

Hard  maple 

13,062 

0 

22 

54 

25 

13,163 

Soft  maple 

11,951 

0 

0 

195 

100 

12,246 

Northern   red  oak 

45,024 

0 

0 

5,759 

100 

50,883 

Black  oak 

55,136 

0 

0 

570 

600 

56,306 

Other   red   oaks 

51,791 

0 

23 

HI 

350 

52,275 

White  oak 

34,445 

0 

323 

2,741 

200 

37,709 

Chestnut  oak 

27,139 

0 

0 

119 

300 

27,558 

Other  white  oaks 

3,949 

0 

0 

40 

50 

4,039 

Yellow-poplar 

42,924 

0 

178 

2,774 

206 

46,082 

Sycamore 

8,663 

0 

0 

40 

0 

8,703 

Black  walnut 

3,223 

0 

589 

216 

0 

4,028 

Other  hardwoods 

14,241 

0 

38 

2,857 

44 

17,180 

Total  hardwoods 

430,567 

0 

1,359 

19,316 

2,457 

453,699 

All  species 

460,213 

50 

1,433 

24,799 

2,607 

489,102 
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Table  24. — Sawlog  receipts,  by  species  and  states  where  produced,  KENTUCKY,  1969 

I  In  thousands  of  boanl  feet,  International  V^-inch  rule] 


Species 

Produced  in  — 

Total 

Ky. 

111. 

Ind. 

Mo. 

Ohio 

Tenn. 

Va. 

receipts 

Hemlock 

4,287 

0 

0 

0 

0 

4 

22 

4,313 

Shortleaf  pine 

15,725 

0 

0 

0 

0 

59 

0 

15,784 

Virginia  pine 

2,014 

0 

0 

0 

0 

0 

0 

2,014 

Other  pines 

3,021 

0 

0 

41 

0 

3 

0 

3,065 

Eastern  redcedar 

2,381 

0 

0 

0 

0 

0 

0 

2,381 

Other  softwoods 

2,218 

0 

0 

0 

0 

0 

0 

2,218 

Total  softwoods 

29,646 

0 

0 

41 

0 

66 

22 

29,775 

Ash 

9,050 

45 

53 

0 

0 

181 

105 

9,434 

Basswood 

5,711 

0 

533 

0 

0 

122 

119 

6,485 

Beech 

33,885 

0 

387 

0 

0 

1.026 

188 

35.486 

Cottonwood 

3,195 

367 

33 

215 

0 

82 

0 

3,892 

Elm 

4,433 

160 

33 

0 

0 

32 

8 

4,666 

Blackgum 

8,358 

172 

701 

37 

0 

271 

46 

9,585 

Sweetgum 

11,402 

2,872 

141 

266 

0 

340 

26 

15,047 

Hickory 

42,985 

1,797 

677 

175 

0 

1,037 

418 

47,089 

Hard  maple 

13,062 

142 

145 

0 

0 

289 

289 

13,927 

Soft  maple 

11,951 

931 

62 

123 

0 

132 

85 

13,284 

Northern  red  oak 

45,024 

572 

1,403 

37 

0 

1,962 

447 

49,445 

Black  oak 

55,136 

325 

891 

106 

0 

253 

238 

56,949 

Other  red  oaks 

51,791 

3,590 

939 

391 

0 

440 

80 

57,231 

White  oak 

34,445 

196 

113 

106 

0 

665 

334 

35,859 

Chestnut  oak 

27,139 

0 

333 

0 

0 

1,453 

193 

29,118 

Other  white  oaks 

3,949 

0 

0 

37 

0 

84 

0 

4,070 

Yellow-poplar 

42,924 

48 

269 

0 

0 

781 

570 

44,592 

Sycamore 

8,663 

94 

741 

106 

0 

78 

8 

9.690 

Black  walnut 

3,223 

1 

467 

0 

280 

376 

38 

4,385 

Other  hardwoods 

14,241 

17 

88 

0 

0 

261 

190 

14,797 

Total  hardwoods 

430,567 

11.329 

8,009 

1,599 

280 

9,865 

3,382 

465,031 

All  species 

460,213 

11,329 

8,009 

1,640 

280 

9,931 

3,404 

494,806 
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Table  25. — Pulpwood  production  in  Kentucky  by 
species  groups,  1955-1969' 

[In  thousands  of  rough  cords] 


Year 

All 
species 

Softwoods 

Hardwoods 

1955 

34.6 

12.8 

21.8 

1956 

53.4 

25.0 

28.4 

1957 

36.1 

22.3 

13.8 

1958 

35.1 

16.3 

18.8 

1959 

total 

51.7 

21.0 

30.7 

5-year 

210.9 

97.4 

113.5 

1960 

76.6 

33.0 

43.6 

1961 

73.4 

31.6 

41.8 

1962 

82.2 

33.7 

48.5 

1963 

72.4 

37.5 

34.9 

1964 

total 

71.7 

39.1 

32.6 

5 -year 

376.3 

174.9 

201.4 

1965 

101.2 

37.4 

63.8 

1966 

114.0 

30.1 

83.9 

1967 

159.9 

34.8 

125.1 

1968 

177.1 

29.9 

147.2 

1969 

total 

167.9 

34.4 

133.5 

5-year 

720.1 

166.6 

553.5 

1  Includes   production   from   both   round  wood   and 
manufacturing  plant  residues. 


Table  26. — Output  of  pulpwood  from  roundwood  in  Kentucky  by  species 
groups  and  regions,  1963-1969 

[In  thousands  of  rough  cords] 


Species  group 

Roundwood  pulpwood  output  in — 

and 

All 

region 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

years 

Softwoods: 

Eastern 

— 

— 

— 

— 

— 

— 

4.8 

4.8 

North   Cumberland 

9.1 

7.8 

12.5 

3.1 

3.6 

3.3 

.3 

39.7 

South  Cumberland 

24.6 

24.0 

23.5 

22.3 

19.7 

19.8 

18.0 

151.9 

Bluegrass 

2.0 

3.1 

2.5 

1.9 

2.2 

.9 

2.1 

14.7 

Pennyroyal 

1.7 

2.1 

3.5 

2.8 

2.4 

2.5 

2.3 

17.3 

West  Coalfield 



2.1 

1.6 

— 

— 

— 

— 

3.7 

Western 

— 

— 

— 

— 

— 

— 

— 

— 

All    regions 

37.4 

39.1 

43.6 

30.1 

27.9 

26.5 

27.5 

232.1 

Hardwoods: 

Eastern 

0.1 

— 

— 

— 

— 

0.2 

— 

0.3 

North  Cumberland 

33.1 

25.2 

34.9 

31.9 

30.6 

22.0 

24.3 

202.0 

South  Cumberland 

.2 

5.8 

13.1 

13.1 

10.6 

13.3 

17.6 

73.7 

Bluegrass 

.1 

.1 

.5 

2.0 

6.1 

4.3 

4.4 

17.5 

Pennyroyal 

— 

— 

— 

— 

— 

.3 

2.8 

3.1 

West   Coalfield 

— 

.2 

6.2 

5.7 

5.3 

15.2 

5.7 

38.3 

Western 

1.5 

1.2 

.2 

3.8 

5.4 

1.1 

1.3 

14.5 

All   regions 

35.0 

32.5 

54.9 

56.5 

58.0 

56.4 

56.1 

349.4 

All  species 

72.4 

71.6 

98.5 

86,6 

85.9 

82.9 

83.6 

581.5 
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Table  27. — Production  of  veneer  logs  and  bolts  in  Kentucky  by  species  and  states  where  used,  1969' 

[In  thousands  of  board  feet,  International  14-inch  rule] 


Species 


Ky. 


State  where  consumed 


Ind. 


Mo. 


N.C. 


Ohio         Tenn. 


Va. 


W.  Va. 


All 
States 


Ash 

— 

12 

— 

Black  cherry 

25 

— 

— 

Cottonwood 

— 

162 

1,629 

Hickory 

673 

94 

5 

Soft   maple 

— 

50 

348 

Red  oaks 

129 

31 

117 

White  oaks 

— 

50 

— 

Sycamore 

25 

125 

117 

Sweetgum 

31 

19 

117 

Black  walnut 

1,270 

558 

3 

Yellow-poplar 

100 

100 

. — 

Other  hardwoods 

116 

7 

— 

All   species 

2,369 

1,208 

2,336 

85 


42 


136 


63 

187 


250  — 

—  625 


130 


250 


1,011 


25 


289 


25 


12 

25 

1,791 

1,018 

398 

277 

92 

330 

354 

2,370 

828 

123 


289         7,618 


1  Veneer  logs  that  were  handled  by  brokers  for  overseas  shipment  are  not  included. 


Table  28. — Consumption  of  veneer  logs  and  bolts  in    Kentucky   by   species   and  states   where   cut,    1969 

I  In  thousands  of  board  feet.  International   'i-iffh  rule] 


Species 


State  where  cut 


Ky. 


Ala.      Mich.     Tenn.     Ohio 


111. 


Ind. 


Mo. 


Iowa       Tex. 


Ash 

— 

Gum 

31 

Hickory 

673 

Hard  maple 

— 

Yellow  birch 

— 

Black  cherry 

25 

Red   oaks 

129 

Black   walnut 

1,270 

Yellow-poplar 

100 

Other  hardwoods 

141 

White  oaks 

— 

All  species 

2,369 

40  —  — 

—  —  460 

—  75  — 

—  70  — 


1,000 


25  — 

—  275 


4 

— 

— 

390 

340 

450 

70 

— 

70 

70 

— 

70 

300 

— 

300 

300 


275 


40 


170 


735 


840 


340 


902 


300 


275 


All 
States 


12 

71 

2,139 

75 

70 

25 

158 

3,300 

240 

281 

600 


1,000         6,971 
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Table  29. — White  oak  cooperage  log  and  bolt 
production  and  receipts  and  number  of  operating 
cooperage  mills  in  Kentucky  for  selected  years, 
1948-1969 

(Million  board  feet.  International  i/^-inch  log  rule] 


Year 


Number  of 

operating 

mills 


Volume 
received 


Volume 
produced 


1948 

87 

38.8 

44.0 

1958 

19 

19.4 

22.3 

1960 

33 

29.8 

28.2 

1962 

26 

20.5 

21.0 

1964 

21 

21.4 

21.4 

1969 

23 

22.4 

20.8 

Table    30. — Total    residues    from    primary 
wood-processing   plants   by   industrial  sources,   types 
of  residue,  and  by  species  groups,  Kentucky,    1969 

tin  thousands  of  cubic  feet  J 


Industrial 

source! 

and 

type  of  residue 

All 

species 

Soft- 
woods 

Hard- 
woods 

Sawmill   industry: 
Coarse- 
Fine^ 

19,489 
11,045 

1,056 
951 

18,433 
10,094 

Total 

30,534 

2,007 

28,527 

Cooperage  industry: 
Coarse                       1,039 
Fine                               727 

— 

1,039 

727 

Total 

1,766 

— 

1,766 

Other  primary 
industries : 

Coarse 

Fine 

459 

252 

459 
252 

Total 

711 

{') 

711 

All  industries: 
Coarse 
Fine 

20,987 
12,024 

1.056 
951 

19,931 
11,073 

Total 

33,011 

2,007 

31,004 

^Excludes  woodpulp  industry. 

-Coarse  residues  include  slabs,  edgings,  trimmings, 
and  other  material  considered  suitable  for  chipping. 

^Fine  residues  include  sawdust,  shavings,  and  other 
material  considered  unsuitable  for  chipping. 

^Less  than  500  cubic  feet. 
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Table  31. — Volume  of  byproducts  from  primary  wood-processing  plants, 
by  source  industries,  types  of  use,  and  species  groups,  Kentucky,    1969 

I  In  thousands  of  cubic  feet  J 


Source  industry  i 

Type  of  use 

All  species 

Softwoods 

Hardwoods 

Lumber    

.  .  Fiber- 

10,071 

508 

9,563 

Charcoal 

2,097 

70 

2,027 

Fuel' 

1,594 

60 

1,534 

Agricultural 

594 

14 

580 

Other-' 
All  uses 
.  .  Fiber 

430 

19 

411 

14,786 

671 

14,115 

Cooperage    

185 

— 

185 

Charcoal 

640 

— 

640 

Fuel 

187 

— 

187 

Agricultural 
All  uses 

124 

— 

124 

1,136 

— 

1,136 

Other  industries 

.  .  Fiber 

243 

(«) 

243 

Charcoal 

45 

C^) 

45 

Fuel 

37 

\'\ 

37 

Agricultural 

14 

14 

Other 
All  uses 
.  .  Fiber 

9 

(") 

9 

348 

CO 

348 

All  industries   .  .  .  . 

10,499 

508 

9,991 

Charcoal 

2,782 

70 

2,712 

Fuel 

1,818 

60 

1,758 

Agricultural 

732 

14 

718 

Other 
Total 

439 

19 

420 

16,270 

671 

15,599 

^Excludes  woodpulp  industry. 

-Includes  6,744  thousand  cubic  feet  of  residues  for  pulp  along  with 
residues  for  flakeboard. 

•■'Includes  all  residues  used  as  domestic  or  industrial  fuel  whether  sold 
or  given  away. 

^Includes  both  chicken  litter  and  livestock  bedding. 

^Includes  residues  used  for  specialty  and  small  dimension   items. 

''Less  than  500  cubic  feet. 


Table   32. — Volume   of   unused  sawmill  residues   by   geographic   regions, 
species  groups,  and  types  of  residues,  Kentucky,  1969 

[In  thousands  of  cubic  feet) 


Geographic 

All  species 

Softwoods 

Hard 

woods 

region 

Fine 

Coarse 

Fine 

Coarse 

Fine 

Coarse 

Eastern 

1,410 

639 

115 

10 

1,295 

629 

North   Cumberland 

1,358 

1,286 

135 

92 

1,223 

1,194 

South    Cumberland 

1,599 

994 

388 

157 

1,211 

837 

Bluegrass 

373 

219 

32 

25 

341 

194 

Pennyroyal 

1,838 

1,268 

208 

133 

1,630 

1,135 

West  Coalfield 

2,629 

1,445 

9 

4 

2,620 

1,441 

Western 

495 

195 

15 

14 

480 

181 

All  units 

9,702 

6,046 

902 

435 

8,800 

5.611 
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Table  33. — Producfion^  and  disposition  of  bark  residues  by  primary 
wood  manufacturers  in  Kentucky,  by  uses,  species  groups,  and  regions, 
1969 


[Tons,  dry 

weight! 

Species  group 

Total 
production 

Used 

Unused 

and  region 

Fuel 

Other  uses- 

Softwoods: 

Eastern 

884 

47 

— 

837 

North   Cumberland 

1,131 

18 

— 

1,113 

South    Cumberland 

2,140 

75 

— 

2,065 

Bluegrass 

192 

3 

— 

189 

Pennyroyal 

1,335 

63 

— 

1,272 

West  Coalfield 

52 

16 

— 

36 

Western 

106 

— 

— 

106 

All    regions 

5,840 

222 

— 

5,618 

Hardwoods: 

Eastern 

20,726 

1,078 

— 

19,648 

North  Cumberland 

22,336 

284 

590 

21,462 

South  Cumberland 

28,437 

1,958 

4,847 

21,632 

Bluegrass 

4,584 

559 

— 

4,025 

Pennyroyal 

37,198 

3,035 

6,147 

28,016 

West  Coalfield 

56,501 

2,665 

4,001 

49,835 

Western 

9,596 

326 

1,169 

8,101 

All  regions 

179,378 

9,905 

16,754 

152,719 

All   species 

185,218 

10,127 

16,754 

158,337 

'Includes    only   bark    concentrated   at    primary    manufacturing    plants, 
whether  these  plants  employ  a  debarker  or  not. 

-Includes   charcoal   production,   mulches,   and   soil   stabilizers. 
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FOREWORD 

UNDER  the  authority  of  the  McSweeney-McNary  For- 
est Research  Act  of  May  22,  1928,  and  subsequent 
amendments,  the  Forest  Service,  U.  S.  Department  of 
Agriculture,  conducts  a  series  of  continuing  forest  surveys 
of  all  states  to  provide  up-to-date  information  about  the 
forest  resources  of  the  Nation. 

The  first  forest  survey  of  Maine  was  made  in  1954-58 
by  the  Northeastern  Forest  Experiment  Station,  with  co- 
operation from  many  individuals,  forest  industries,  and  state 
agencies. 

A  resurvey  of  the  timber  resources  of  Maine  was  made 
in  1968-70,  again  with  the  cooperation  of  many  persons  and 
agencies.  The  Maine  State  Legislature,  the  forest  industries, 
and  the  United  States  Department  of  Commerce  contributed 
funds  for  aerial  photography  and  purchase  of  the  aerial 
photographs  that  were  used  for  the  resurvey.  The  Maine 
Forestry  Department  provided  air  transport  to  otherwise 
inaccessible  areas,  quarters  for  the  Forest  Survey  crews, 
financial  assistance,  aerial  photographs  and  information  on 
forest-land  ownership  and  output  of  timber  products.  The 
State  of  Maine  Bureau  of  Taxation,  Seven  Islands  Land 
Company,  Great  Northern  Paper  Company,  Scott  Paper 
Company,  and  Diamond  International  Corporation  lent 
aerial  photographs  for  field-plot  locations.  The  forest  indus- 
tries that  provided  assistance  and  quarters  for  field  crews 
were  Great  Northern  Paper  Company,  International  Paper 
Company,  and  Oxford  Paper  Comapny.  The  Seven  Islands 
Land  Company  also  provided  assistance  and  quarters  for 
the  field  crews.  The  entire  operation  received  excellent  help 
and  cooperation. 

The  resurvey  of  the  State  was  directed  by  Carl  E.  Mayer, 
leader  of  the  Forest  Survey  project.  He  was  assisted  by 
John  R.  Peters,  who  supervised  many  field  crews  over  the 
3-year  period.  Joseph  E.  Barnard  was  responsible  for  apply- 
ing the  general  sampling  procedures  used  by  the  Forest 
Survey  to  meet  the  specific  requirements  for  the  Maine 
inventory.  This  involved  considerations  of  sampling  accur- 
acy desired,  sampling  procedures  to  be  used,  and  final  data 
requirements.  He  and  David  R.  Dickson  augmented  the 
generalized  computer  system  FINSYS  for  the  specific  data 
requirements  of  the  Maine  inventory.  This  included  the 
processing  of  nearly  100,000  records  of  plot  and  tree  data 
on  a  large  high-speed  computer  system.  The  authors  and 
Barnard  checked  the  consistency  of  the  new  inventory  with 
the  previous  inventory.  They  made  frequent  use  of  the 
TRAS  model  in  this  phase  of  the  data  analysis. 

James  T.  Bones,  with  the  coop>eration  of  the  Maine  For- 
estry Department,  collected  and  compiled  data  on  timber- 
products  output  and  plant  residues.  Teresa  M.  Bowers 
assisted  in  computing  information  pertinent  to  the  sampling 
design  and  compiling  the  data  tables  included  in  this  report. 
Carmela  M.  Hyland  assisted  with  administrative  services 
for  the  field  crews  and  typed  the  manuscript  and  tables 
of  this  report. 

The  last  field  plot  in  Maine  was  taken  in  December  1970; 
photo  interpretation  was  completed  in  April  1971;  and  the 
final  computer  output  of  the  resource  data  was  available 
in  May  1971. 
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A  towboat  pulls  a  "bag  boom"  of  pulpwood 
through  Chesuncook  Lake  In  the  shadow  of  Mt. 
Katahdin.  This  scene  will  soon  be  a  thing  of  the 
past.  Because  of  a  concern  for  water  quality  and 
possible  damage  to  the  environment,  the  105th 
Maine  Legislature  has  mandated  that  all  pulpwood 
and  long-log  drives  on  principal  rivers  must  cease 
by  1976.  Booming  through  the  lakes  has  been 
common   practice   In   river  driving. 
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The  Resurvey 


THE  FIRST  forest  survey  of  the  timber 
resources  in  Maine  was  conducted  from 
1954  to  1958.  Now  the  second  forest  survey 
of  the  State,  some  12  years  later,  shows  that 
a  number  of  important  changes  have  taken 
place. 

This  report  summarizes  the  present  timber- 
resource  situation  and  the  changes  that  have 
taken  place  since  the  initial  survey.  Trends 
in  timber  supply,  including  a  discussion  of 
timber  availabihty,  are  pointed  out,  and  pro- 
jections of  future  timber  supply  are  made. 

NINE  GEOGRAPHIC  UNITS 

To  obtain  meaningful  data  on  other  than 
state  totals,  the  State  was  divided  into  nine 
geographic  sampling  units  for  the  resurvey. 
These  units  consist  of  one  to  four  counties. 
Each  unit  was  delineated  to  be  as  homoge- 
nous as  possible.  All  but  one  of  the  sampling 
units  contain  more  than  1  million  acres  of 
commercial  forest  land. 

In  the  initial  forest  survey,  six  sampling 
units  of  irregular  boundaries  were  recognized. 
It  is  planned  to  use  the  nine  units  defined  for 
this  re-inventory  as  the  basic  units  for  the 
next  resurvey,  thus  permitting  comparisons 
of  trends  at  less  than  the  statewide  level. 
Because  of  the  changes  in  the  sampling  units, 
it  is  not  possible  to  compare  unit  or  county 
estimates  of  timber  volumes  in  this  report 
with  those  published  in  the  timber  resource 
report  for  1959.  Comparisons  of  volume  esti- 
mates given  in  this  report  were  made  only 
after  putting  the  initial  survey  estimates  on 
the  same  basis  as  the  resurvey.  The  improved 
accuracy  of  the  new  estimates  far  outweighs 
the  lack  of  directly  comparable  unit  data  for 
both  inventories. 

SAMPLING  THE  RESOURCE 

In  the  resurvey  a  large  number  of  initial 
field  plots  were  remeasured  to  provide  esti- 
mates of  average  annual  net  timber  growth, 
average  annual  timber  removals,  land-use 
change,  and  to  update  the  initial  forest- 
inventory  volume  estimates.  To  develop  an 
independent  second  estimate,  new  field  plots 
were  established  and  measured.   These  two 


The   geographic   sampling   units   in   Maine, 
1968-70. 


samples  yielded  independent  estimates,  which 
were  weighted  and  combined  to  give  the  cur- 
rent estimates  of  forest  area  and  timber  vol- 
ume reported  in  this  publication.  A  more 
detailed  discussion  of  the  design  and  sampling 
procedure  can  be  found  in  the  appendix. 

Sampling  errors,  which  indicate  the  relia- 
bility of  the  estimates,  are  shown  for  most  of 
the  totals  and  subtotals  of  the  new  estimates. 
Definitions  of  forest-survey  terms  and  the  dis- 
cussion about  reliability  of  the  estimates  are 
presented  in  the  appendix.  Users  of  these 
timber-resource  data  are  strongly  advised  to 
read  these  definitions  and  explanations  care- 
fully. 


Highlights  of  the 
Findings 


In  the  12  years  between  the  initial  forest 
survey  and  the  resurvey,  many  significant 
changes  have  taken  place.  Here  briefly  are 
some  of  the  more  important  findings  of  this 
second  forest  survey  of  the  Pine  Tree  State: 


^ 
^ 


Total  forest  land  area  is  17,749,000 
acres,  an  increase  of  almost  3  percent 
since  1959. 


Commercial  forest  land  increased  3 
percent  and  now  totals  16,900,000 
acres. 


^ 


^ 


increases    were    in     spruce    and     fir 
volumes. 


About  two-thirds  of  the  sawtimber 
volume  is  in  trees  less  than  15.0 
inches  d.b.h. 


Annual  net  growth  for  1970  was  711 
million  cubic  feet  of  growing  stock, 
including  1,622  million  board  feet  of 
sawtimber. 


\y^     Forest  industries  own  49  percent  of 
/^     the  commercial  forest  land,  up  from 
38  percent  in  1959. 
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Timber  removals  for  1970  were  409 
million  cubic  feet  of  growing  stock, 
including  1,299  milhon  board  feet  of 
sawtimber. 


W      Sawtimber  stands  make  up  more  than 
/^      one-third    of    the    commercial    forest 

land   area   and   average   3,830   board 

feet  per  acre. 


^ 


^ 
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Growing-stock  volume  increased  23 
percent  to  21  billion  cubic  feet.  Soft- 
woods increased  at  a  much  greater 
rate  than  hardwoods. 


Softwoods  make  up  70  percent  of  the 
growing-stock  volume.  Spruces  ac- 
count for  26  percent,  balsam  fir  24 
percent,  and  white  pine  7  percent. 


Poletimber  trees  make  up  57  percent 
(12  billion  cubic  feet)  of  the  total 
growing-stock  volume. 


Sawtimber  volume  increased  19  per- 
cent to  35  billion  board  feet.  Largest 


^ 


^ 
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Although  growth  exceeds  removals  for 
total  growing  stock,  the  growth-to- 
removals  ratios  of  some  important 
species  and  sizes  of  timber  show  over- 
cutting. 


More  white  pine,  northern  white- 
cedar,  yellow  birch,  and  sugar  maple 
sawtimber  volume  is  being  cut  than 
grown. 


Projections  of  future  timber  supply 
show  that,  if  present  removal  trends 
continue,  hardwood  removals  will  ex- 
ceed growth  within  a  few  years,  and 
softwood  removals  will  exceed  growth 
before  the  turn  of  the  century. 


A  greatly  increased  effort  at  forest 
management,  particularly  of  hard- 
woods, is  indicated  if  timber  growth 
in  Maine  is  to  keep  pace  with  demand. 


Timber-Resource 


Nine-tenths  of  Maine's  land  area  is  covered 
by  forests,  and  less  than  5  percent  of  the 
forest  area  is  classified  as  noncommercial.  No 
other  state  has  so  large  a  proportion  of  its 
land  area  in  forests.  Maine's  forests  supply 
the  timber  industries  with  huge  volumes  of 
wood;  Maine's  forests  protect  the  water  sup- 
ply of  hundreds  of  lakes,  ponds,  and  streams; 
Maine's  forests  provide  recreation  in  many 
forms,  such  as  canoeing,  fishing,  and  hunting. 

Since  the  first  forest  survey  of  Maine,  many 
definitions,  procedures,  and  methods  have 
been  changed  as  a  result  of  improved  forest- 
inventory  and  data-processing  techniques. 
This  means  that  to  analyze  actual  trends  be- 
tween surveys,  the  initial  survey  estimates 
must  be  put  on  a  basis  comparable  to  the 
resurvey  estimates.  The  1959  estimates  are 
valid  for  the  procedures  and  definitions  used 
at  that  time,  and  should  not  therefore  be 
discounted  (2).  The  trends  in  commercial 
forest-land  area,  growing-stock  volume,  and 
sawtimber  volume,  after  adjustment  of  the 
1959  data  to  the  resurvey  standards,  are  pre- 
sented below. 

Change  in  area  and  volume,  1959-71 


The  commercial  foresf-land  area  In  Maine, 
by  geographic  units. 


1959 

1971 

Change 

Commercial  forest  land 
(thousand  acres) 

I:        16,417 

16,894 

+    477 

Growing-stock  volume: 
(million  cubic  feet) 
Softwoods 
Hardwoods 

11,460 
5,769 

14,763 
6,490 

+  3,303 
+    721 

Total 

17,229 

21,253 

+  4,024 

Sawtimber  volume: 
(million  board  feet) 
Softwoods 
Hardwoods 

18,832 
10,255 

23,456 
11,064 

+  4,624 
+    809 

Total 

29,087 

34,520 

+  5.433 

SMALL  CHANGES 

IN  TOTAL  FOREST 

AREA 

Land-use  changes  between  surveys  resulted 
in  a  net  increase  in  forest-land  area  of  2.6 
percent.  Maine  is  still  the  most  heavily  for- 
ested state  in  the  Nation:  90  percent  of  its 
land  area  is  classed  as  forest  land.  About  60 
percent  of  the  commercial  forest  land  is  in 


SAMPLING  UNIT 

COMMERCIAL  FOREST  LAND 

AROOSTOOK 
SOMERSET 
PISCATAQUIS 
WESTERN  MAINE 
PENOBSCOT 
WASHINGTON 
CASCO  BAY 
CAPITOL  REGION 
HANCOCK 

1                                      1                                     1 

1 

1                                      1 

1 

1                                      1 

1 

1                                      1 

1 

1 

1 

1 

1 

1 

MILLION  ACRES 


the  four  northern  counties — Aroostook,  Pen- 
obscot, Piscataquis,  and  Somerset.  Aroostook 
County,  with  3,800,000  acres  of  commercial 
forest  land,  has  22  percent  of  the  State's  total. 
The  commercial  forest-land  area  in  the  small 
counties  that  make  up  the  Casco  Bay  and 
Capitol  Region  units  average  about  300,000 
acres. 

The  commercial  forest-land  area  in  the 
State  increased  2.9  percent,  to  16.9  million 
acres.  All  but  one  county — Somerset — had 
increases  in  commercial  forest  land.  Commer- 
cial forest  land  makes  up  86  percent  of  the 
land  area  in  the  State.  The  percentage  for 
individual  counties  ranges  from  70  percent 
(Kennebec  and  Knox  Counties)  to  91  per- 
cent  (Franklin  County). 

Noncommercial  forest  land  totals  854,000 
acres  and  accounts  for  4  percent  of  the  total 
forest  area.  This  acreage  consists  of  221,000 
acres  of  productive  -  reserved  forest  land 
(174,000  acres  in  Baxter  State  Park,  Pisca- 
taquis County)  and  634,000  acres  of  non- 
productive forest  land.  Three  of  the  geo- 
graphic units — Aroostook  County,  Penobscot 
County,  and  Western  Maine  —  have  more 
than  100,000  acres  each  of  nonproductive 
forest  land. 


Percentage    of    land    area    in    forest,     by 
counties. 
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PERCENTAGE  CLASSES 

• 

70^75 

o 

76-80 

o 

81-85 

o 

86-90 
91-95 

OWNERSHIP  HAS  SEVERAL 
UNIQUE  CHARACTERISTICS 

Forest  Industries  Own 
Nearly  Half  the  Forest  Land 

Forest  industries  own  8.3  million  acres — 
49  percent  —  of  Maine's  commercial  forest 
land.  Pulp  and  paper  companies  own  about 
93  percent  of  this  land,  lumber  companies 
own  about  7  percent,  and  various  other  wood- 
using  firms  own  less  than  1  percent.  In  no 
other  state  do  forest  industries  own  such  a 
large  share  of  the  commercial  forest  land. 

Most  of  the  forest-industry  holdings  are  in 
the  large  northern  counties.  Only  in  the  three 
coastal  geographic  units — Casco  Bay,  Capitol 
Region,  and  Hancock  County,  do  forest  in- 
dustries own  less  than  50  percent  of  the  com- 
mercial forest  land.  In  these  three  units — a 
total  of  nine  counties — forest  industries  own 
only  10  percent  of  the  commercial  forest  land. 


Forest-industry  holdings  have  increased 
about  27  percent  since  1959 — from  6.5  to  8.3 
million  acres.  Most  of  this  increase  is  the 
result  of  land  acquisitions  by  several  large 
forest-based  companies.  Although  forest  in- 
dustries have  increased  their  ownership  since 
1959 — to  insure  continuous  supply  of  raw 
material  —  most  industry-owned  land  con- 
tinues to  be  open  to  the  general  public  for 
recreation. 

Farmers  own  1.1  million  acres  of  Maine's 
commercial  forest  land,  about  7  percent  of 
the  total.  This  total  is  down  from  the  1959 
estimate  of  2.0  million  acres.  The  area  held 
by  all  other  private  owners  also  declined — 
from  7.7  million  acres  in  1959  to  7.2  million 
acres  in  1971 — a  drop  of  6  percent. 

Publicly  owned  commercial  forest  land  in 
Maine  totals  only  311  thousand  acres  or 
about  2  percent  of  the  total.  Federal  owner- 
ships total  less  than  0.5  percent  of  the  total. 


Percentage  of  forest  land  owned  by  forest 
industry,  by  units. 
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state,  and  county  and  municipal  ownerships 
account  for  about  1  percent  each.  Pubhc 
ownership  of  commercial  forest  land  in  Maine 
is  the  lowest  percentage  of  any  forested  state 
in  the  Nation. 

A  Unique  System 

of  Forest  Land  Ownership 

A  substantial  area  of  forest  land  in  the 
"unorganized"  northern  portion  of  the  State 
is  held  by  owners  who  have  a  "common  and 
undivided  interest"  in  the  land.  This  means 
that,  for  example,  five  owners  may  each  own 
one-fifth  of  a  parcel  of  land,  yet  no  boundaries 
have  been  laid  out  and  none  of  the  owners 
can  identify  his  portion  on  the  ground.  What's 
more,  few  of  these  owners  have  any  need  or 
desire  to  identify  his  portion.  As  far  as  is 
known,  this  system  of  land  ownership  is 
found  nowhere  else  in  the  world. 

The  evolution  of  this  system  is  an  out- 
growth of  the  early  history  of  Maine.  Most  of 


what  is  now  the  State  of  Maine  was  first  held 
by  the  Massachusetts  Bay  Company,  later  by 
the  Province  of  Massachusetts,  and  then  after 
the  American  Revolution  by  the  Common- 
wealth of  Massachusetts.  In  1820  Maine,  as 
one-half  of  the  Missouri  Compromise,  sep- 
arated from  Massachusetts  and  became  the 
twenty-third  state  to  join  the  Union. 

In  the  early  years  of  statehood  some  8 
million  acres  of  unlocated  lands  were  jointly 
owned  by  both  Massachusetts  and  the  fledg- 
ling State  of  Maine.  Both  states  were  hard 
pressed  for  revenues  and  began  selling  these 
lands  to  investors  and  speculators.  Because 
the  owning  of  timberlands  in  such  a  remote 
region  as  northern  Maine  was  considered  a 
risky  investment,  many  of  these  investors 
and  speculators  sought  a  means  of  spreading 
the  risk. 

To  do  this,  as  many  as  six  individuals 
would  purchase  an  unorganized  township  and 
hold  it  in  common  ownership  and  undivided 


A  township  line  in  the  unorganized  portion  of  Maine  can  be  distinguished  only  by 
the  size  of  the  tinnber.  The  township  at  the  left  was  cut  over  40  years  ago;  the  one 
on  the  right  was  not. 
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interest.  With  this  form  of  ownership,  no 
division  lines  were  drawn,  and  each  of  the 
owners  held  his  personal  undivided  share  of 
the  total.  Gains  and  losses  from  the  owner- 
ship of  the  land  were  also  shared  according 
to  each  owner's  interest  in  the  total.  Thus,  if 
some  of  the  timber  on  the  township  were 
harvested,  each  owner  would  receive  his  pro- 
portionate share  of  the  proceeds  even  if  all 
the  timber  was  harvested  from  one  part  of 
the  township.  Conversely,  if  a  fire,  insect  out- 
break, or  other  natural  catastrophe  struck  the 
township,  each  owner  would  share  in  the  loss 
according  to  his  proportional  share. 

Surprisingly,  this  system  has  worked  ex- 
ceedingly well,  and  the  cooperation  between 
many  diverse  owners  has  generally  been  ex- 
cellent. In  fact,  the  system  has  succeeded  so 
well  that  today  a  substantial  portion  of  the 
land  in  the  unorganized  territory  is  still  held 
in  common  and  undivided  ownerships,  and 
the  present  owners  show  little  inclination  to 
alter  the  situation. 

Over  the  years,  inheritance  and  land  sales 
have  brought  about  more  and  more  complex 
fractional  shares.  For  instance,  one  1963  deed 
conveyed  a  "31/52  part  of  a  one-eighth  in- 
terest in  common  and  undivided"  land  in  a 
certain  township.  A  present-day  owner  has  a 
332/33280  common  and  undivided  interest 
in  this  same  township   (1). 

A  Unique  System 

of  Forest  Land  Management 

A  unique  system  of  managing  forest  land 
has  developed  in  Maine  as  an  outgrowth  of 
the  system  of  common  and  undivided  owner- 
ship. Beginning  as  far  back  as  1840,  groups 
of  owners  have  banded  together  to  form  a 
unified  land-management  system.  To  do  this, 
groups  of  owners  have  formed  organizations, 
retained  individuals  or  firms,  or  have  dele- 
gated to  one  of  the  owners  aU  management 
and  ownership  responsibilities.  Under  this 
system  the  manager  essentially  assumes  the 
owner's  role  in  forest  management  and  other 
decisions  regarding  the  land.  The  time,  place, 
and  volume  of  timber  to  be  harvested  is  de- 
termined by  the  land  manager.  The  proceeds 
from  the  sale,  less  operating  costs,  are  then 
divided  among  the  owners  in  accordance  with 
each  owner's  share.  This  system  makes  it 
possible  to  manage  these  common  and  un- 
divided ownerships  as  though  they  were  a 
single  ownership. 


Not  aU  the  land  in  some  townships  that  is 
held  in  common  and  undivided  ownership  be- 
longs to  owners  who  have  joined  together  in 
a  management  organization.  A  common  oc- 
currence is  for  one  of  the  major  owners  to  be 
a  large  industrial  firm.  In  such  cases  the  land- 
management  organization  negotiates  with  the 
nonmember  owner  or  owners  and  they  jointly 
arrive  at  an  agreement  on  management  ob- 
jectives and  responsibilities. 

At  present  there  are  approximately  3.2 
million  acres  of  commercial  forest  land  in 
Maine  that  is  being  managed  by  such  land- 
management  organizations.  This  acreage  is 
included  in  the  individual  private  total  in 
table  2  (appendix),  because  the  actual  own- 
ers of  the  land  are  in  fact  individuals.  These 
lands  are  not  considered  forest-industry  lands 
because  neither  the  owners  nor  the  land- 
management  organizations  operate  wood-proc- 
essing plants.  All  revenues  derived  from  these 
lands  are  from  the  sale  of  standing  timber, 
recreation  leases,  or  in  a  few  cases  mineral 
leases. 

These  land-management  organizations  pro- 
vide an  opportunity  for  long-term  forest  man- 
agement with  continuity.  Through  successive 
generations  of  owners,  management  of  the 
forest  resources  can  proceed  in  planned  and 
orderly  fashion.  The  frequent  change  of  own- 
ers is  often  a  serious  deterrent  to  successful 
forest  management  on  individual  private  own- 
erships. Some  of  these  lands  have  been  man- 
aged for  over  100  years. 


SIXTY  PERCENT  OF  FOREST 
STANDS  ARE  FULLY  STOCKED 

Most  of  the  forest  land  in  Maine  is  well 
stocked.  Much  of  it  is  probably  overstocked 
for  optimum  growing  conditions.  Less  than  1 
percent  of  the  commercial  forest  land  is  non- 
stocked.  When  all  live  trees,  including  rough 
and  rotten  trees,  are  considered  in  determin- 
ing the  stocking  percentage,  about  nine- 
tenths  of  the  commercial  forest  area  is  fuUy 
stocked.  If  rough  and  rotten  trees  are  ex- 
cluded from  the  determination,  about  six- 
tenths  of  the  area  is  fuUy  stocked.  This  situa- 
tion is  not  unfavorable  as  far  as  the  pulpwood 
industry  is  concerned,  for  much  of  the  volume 
in  rough  trees  is  suitable  for  pulpwood.  How- 
ever, since  such  volume  is  not  suitable  for 
lumber,  the  situation  for  the  lumber  industry 
is  much  less  favorable. 


Forest  stands  that  are  medium  to  fully 
stocked  with  growing-stock  trees  occupy  90 
percent  of  the  commercial  forest-land  area. 
Of  the  total  forest  land  owned  by  forest  in- 
dustry, 92  percent  is  in  this  category.  All 
other  ownerships  have  an  average  of  87  per- 
cent. 

Nonstocked  forest  land  in  1959  made  up  3 
percent  of  the  total  commercial  forest  land. 
In  1971  less  than  1  percent  (143,000  acres) 
of  the  total  commercial  forest  land  was  classi- 
fied as  nonstocked. 


SAWTIMBER  STANDS  COVER 
MORE  THAN  ONE-THIRD  OF  AREA 

Acreages  in  the  stand-size  categories  for 
1959  and  1971  are  not  on  the  same  basis,  so 
differences  are  not  actual  trends. 

Sawtimber  stands  total  6,143,000  acres  and 
average  3,800  board  feet  per  acre.  They  make 
up  36  percent  of  the  commercial  forest  area. 
About  45  percent  of  the  commercial  forest 
area  (3,684,000  acres)  owned  by  forest  in- 
dustry is  classified  as  sawtimber  stands. 
About  28  percent  of  the  commercial  forest 
land  in  all  other  ownerships  is  in  sawtimber 
stands. 

Acreage  in  poletimber  stands  adds  up  to 
5,340,000  acres  and  accounts  for  32  percent 
of  the  commercial  forest  area.  These  stands 
contain  on  the  average  1,500  cubic  feet 
(about  18  cords)  per  acre.  Nearly  35  percent 
of  the  commercial  forest  land  owned  by  forest 
industry  is  in  this  class,  and  28  percent  of  the 
area  in  all  other  ownerships  is  in  poletimber 
stands. 

Area  in  sapling-seedling  stands  for  all  own- 
erships totals  5,269,000  acres  and  makes  up 
31  percent  of  the  commercial  forest-land  area. 
About  20  percent  of  the  forest  industry's  tim- 
ber stands  is  in  this  class,  and  more  than  40 
percent  of  all  other  ownerships  is  in  this  class. 
Only  1  percent  of  the  commercial  forest-land 
area  is  nonstocked. 


MAPLE— BEECH— BIRCH 
TYPE  DECREASED 

Forest-type  classifications  used  on  the  ini- 
tial survey  are  fairly  comparable  to  the  forest- 
type  classifications  used  on  the  resurvey.  Dif- 
ferences in  acreages  between  surveys  can  be 
attributed  to  actual  trends. 
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Changes    in    forest    area    by   forest   types, 
1959-71. 


In  the  resurvey  20  local  forest  types  were 
recognized.  These  local  forest  types  were  com- 
bined into  seven  national  major  types.  (See 
table  40.)  For  example,  the  white  pine-red 
pine-hemlock  major  type  totals  1,812,000 
acres.  The  total  area  of  the  three  local  forest 
types  other  than  white  pine  accounts  for 
more  than  one-half  of  the  acreage — the  hem- 
lock type,  601,000  acres;  the  white  pine- 
hemlock  type,  299,000  acres;  and  the  jack 
pine  type,  26,000  acres. 

Maple  -  beech  -  birch.  —  The  maple  -  beech  - 
birch  forest  type  (northern  hardwoods)  was 
the  only  major  type  that  decreased  in  area. 
In  the  timber  stands  that  made  up  this  type 
on  the  initial  survey,  the  more  valuable  sugar 
maple  and  yeUow  birch  were  cut  and  most  of 
the  red  (soft)  maple  was  not.  The  proportion 
of  red  maple  in  many  stands  changed  enough 
to  make  up  a  plurality  of  stocking.  Therefore 
the  forest-type  classifications  often  changed 
to  the  elm-ash-red  maple  or  other  types. 

The    maple-beech-birch    forest    type    de- 


The  maple-beech-birch  type  is  the  only 
major  forest  type  in  Maine  that  decreased 
in  area. 


creased  more  than  25  percent  from  4,904,000 
acres  to  3,561,000  acres,  but  is  still  the  second 
largest  forest  type  and  accounts  for  21  per- 
cent of  the  total  forest  area  in  the  State.  This 
type  makes  up  more  than  18  percent  of  the 
commercial  forest  land  in  all  countries  except 
those  in  the  four  coastal  units,  where  it 
averages  about  8  percent.  Somerset,  Franklin, 
and  Oxford  Counties  (with  26  percent  of  the 
State's  commercial  forest-land  area)  have  32 
percent  of  the  acreage  in  the  maple-beech- 
birch  forest  type. 

Spruce-fir. — This  forest  type  covers  47  per- 
cent of  the  forest-land  area  in  Maine.  The 
7,949,000  acres  of  commercial  forest  land  in 
this  type  is  more  than  double  that  for  the 
next  most  extensive  forest  type  (maple-beech- 
birch).  This  acreage  is  about  the  same  as  it 
was  in  1959.  Seventy  percent  of  the  spruce- 
fir  type  is  found  in  the  four  northern  counties 
—  Aroostook,  Penobscot,  Piscataquis,  and 
Somerset. 

White  pine-red  pine-hemlock. — The  white 
pine-red  pine-hemlock  forest  type  is  the  third 


most  prevalent  type;  it  accounts  for  a  little 
more  than  10  percent  of  the  commercial  for- 
est land  area.  This  major  type  increased  15 
percent,  from  1,577,000  acres  to  1,812,000 
acres;  but  the  increase  was  in  the  local  hem- 
lock forest  type.  White  pine  was  cut  rather 
heavily  during  the  period  between  surveys 
while  hemlock  was  cut  lightly.  The  local  white 
pine  types  decreased  about  2  percent  in  area, 
and  the  local  hemlock  type  increased  about 
45  percent.  The  three  largest  counties  — 
Aroostook,  Piscataquis,  and  Somerset — have 
the  least  area  in  the  white  pine-red  pine- 
hemlock  forest  type,  less  than  90,000  acres 
each. 

Elm-ash-red  maple. — This  forest  type  in- 
creased in  area  from  484,000  acres  to 
1,714,000  acres  and  makes  up  5  percent  or 
more  of  the  commercial  forest  land  in  all 
geographic  units.  This  increase  coincides  with 


The  spruce-fir  type  is  Maine's  most  exten- 
sive forest  type. 
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White  pine  stands  like  this  are  hard  to  find 
In  Maine. 
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the  large  increase  in  the  volume  of  red  maple 
and  elm.  The  large  increase  in  acreage  of  the 
elm-ash-red  maple  type  almost  offsets  the 
large  decrease  in  acreage  of  the  maple-beech- 
birch  type. 

Other  forest  types. — The  other  major  for- 
est types  together — oak  and  oak-pine  and 
aspen-birch  —  increased  27  percent  in  area 
from  1,466,000  acres  to  1,857,000  acres.  The 
438,000  acres  of  the  oak  types  and  1,419,000 
acres  of  the  aspen-birch  type  account  for  11 
percent  of  the  commercial  forest-land  area. 

INCREASE  IN  VOLUME 

WAS  NOT  EVENLY  DISTRIBUTED 

VOLUME  IN  SMALL  TREES  UP 

The  total  volume  of  growing  stock  (all 
commercial  tree  species  5.0  inches  d.b.h.  and 
larger)  rose  from  17.2  billion  cubic  feet  in 
1959  to  21.3  bilhon  in  1971— a  23-percent 
increase.  However,  this  increase  in  volume 
was  not  evenly  distributed  among  all  diameter 
classes.   The  cubic-foot  volume  in  6-  to   12- 


inch  d.b.h.  trees  rose  28  percent,  while  the 
volume  in  14-  to  18-inch  d.b.h.  trees  rose  13 
percent.  But  the  volume  in  trees  20  inches 
and  larger  d.b.h.  declined  10  percent. 

This  changed  distribution  by  tree  sizes  is 
reflected  in  the  sawtimber  trend.  The  volume 
in  sawtimber  trees  (growing-stock  trees  9.0 
inches  d.b.h.  and  larger  for  softwoods  and 
11.0  inches  and  larger  for  hardwoods)  in- 
creased 19  percent — from  29.1  to  34.5  biUion 
board  feet.  The  volume  in  sawtimber  trees 
less  than  18  inches  d.b.h.  increased  31  per- 
cent, but  the  volume  in  trees  larger  than  18 
inche.';  d.b.h.  declined  46  percent. 

Volume  Suitable 

for  Pulpwood  Increased 

The  volume  suitable  for  pulpwood  totals 
266  million  cords  (22.6  billion  cubic  feet). 
Most  of  this  volume  is  in  growing-stock  trees 
— a  total  of  250  million  cords.  The  other  16 
million  cords  (6  percent  of  the  total)  are  in 
trees  too  rough  or  too  crooked  to  produce 
sawlogs  (non-growing  stock).  Volume  suitable 
for  pulpwood  in  1959  averaged  about  14  cords 
per  acre  and  increased  to  16  cords  per  acre 
by  1971. 

The  total  volume  suitable  for  pulpwood 
increased  24  percent  since  1959.  The  soft- 
wood component  had  a  greater  increase  than 
the  hardwood;  softwoods  increased  27  per- 
cent and  hardwoods  18  percent.  Two-thirds 
of  the  volume  suitable  for  pulpwood  in  1971 
(183  million  cords)  is  made  up  of  the  soft- 
wood species.  Spruce  accounts  for  26  percent 
of  the  total  volume  for  all  species,  and  balsam 
fir  accounts  for  23  percent.  Red  maple,  white 


Growing-stock  volunne  by  diameter  classes, 
1959  and   1971. 
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pine,  and  sugar  maple  follow  in  descending 
order  of  abundance. 


private  nonindustry  lands,  particularly  in  the 
southern  and  western  sections  of  the  State. 


Volume  Suitable 
for  Turnery  Bolts 

The  wood-turning  industry  is  an  important 
timber-based  industry  in  Maine.  Because 
wood  suitable  for  turning  must  be  clear  and 
rot-free,  wood  turners  have  a  constant  prob- 
lem of  finding  suitable  high-quality  paper 
birch,  yellow  birch,  sugar  maple,  and  beech — 
the  four  principal  species  used  by  the  in- 
dustry. 

Using  forest-survey  data  and  procurement 
specifications  supplied  by  several  wood-turn- 
ing firms  in  Maine,  we  estimated  the  growing- 
stock  volume  in  these  four  species  that  would 
be  suitable  for  turnery  bolts.  About  616  mil- 
lion cubic  feet  of  growing  stock  is  suitable  for 
turnery  bolts  (in  rot-free  trees,  8  inches  d.b.h. 
and  larger,  that  have  8  feet  or  more  of  the 
first  16  feet  of  bole  in  2-foot  clear  cuttings). 
About  62  percent  of  this  volume  is  in  trees  12 
inches  d.b.h.  or  smaller. 

The  total  suitable  volume  consists  of:  sugar 
maple — 245  million  cubic  feet,  yellow  birch — 
167  million,  paper  birch — 138  million,  and 
beech — 66  million.  This  volume  makes  up  a 
little  more  than  18  percent  of  the  total  grow- 
ing-stock inventory  of  these  species.  In  view 
of  the  scarcity  of  wood  suitable  for  turnery 
bolts  in  Maine  and  the  present  heavy  cutting 
of  these  species  for  all  products,  wood  turners 
can  expect  even  greater  difficulties  in  obtain- 
ing sufficient  satisfactory  raw  material  in  the 
years  to  come  than  they  have  experienced  in 
recent  years. 


VOLUME  PER  ACRE  UP 

The  volume  of  growing  stock  per  acre  rose 
from  1,050  cubic  feet  in  1959  to  1,258  cubic 
feet  in  1971.  The  average  volume  of  sawtim- 
ber  per  acre  increased  from  1,770  board  feet 
in  1959  to  2,040  in  1971. 

Forest-industry  ownerships  accounted  for 
most  of  the  increase  in  the  average  sawtimber 
volume  per  acre.  Sawtimber  volume  per  acre 
on  forest-industry-owned  lands  is  2,310  board 
feet,  well  above  the  statewide  average  for  all 
ownerships.  All  other  ownerships  combined 
averaged  1,790  board  feet  per  acre,  up  only 
5  percent  from  the  1959  average  of  1,700 
board  feet  per  acre.  This  reflects  a  higher 
level  of  demand  for  sawtimber-size  trees  from 


VOLUME  ON   PRIVATE 
NONINDUSTRY  LAND  DECLINES 

Combined  changes  in  volume  per  acre  and 
forest  area  owned  brought  about  substantial 
differences  in  volume  in  each  class  of  owner- 
ship. The  sawtimber  on  forest-industry  lands 
increased  from  12.2  billion  board  feet  in  1959 
to  19.1  in  1971.  On  public  ownerships  saw- 
timber volume  rose  from  386  million  board 
feet  to  529  million.  But  on  the  private  non- 
industry  lands,  sawtimber  volume  decUned 
from  16.5  billion  board  feet  in  1959  to  14.9 
billion  in  1971.  The  volume  of  all  growing 
stock  showed  similar  changes  except  that  the 
decline  in  growing-stock  volume  for  private 
nonindustry  lands  was  only  7  percent  com- 
pared with  the  9-percent  drop  for  sawtimber. 


SAWLOS  QUALITY  DECLINES 

The  volume  of  hardwood  sawlogs  that  met 
minimum  specifications  for  log  grade  1  de- 
clined from  17  percent  of  the  total  sawlog 
volume  in  1959  to  12  percent  in  1971.  The 
volume  of  log  grade  1  hardwood  sawlogs  now 
stands  at  1.3  billion  board  feet. 

The  decline  of  volume  in  the  large  diameter 
classes,  coupled  with  a  high  level  of  demand 
for  quahty  hardwood  sawlogs,  appears  to  have 
brought  about  this  situation.  The  log  grade 
rules  for  hardwood  logs  for  all  practical  pur- 
poses exclude  12-  and  14-inch  d.b.h.  trees 
from  producing  a  grade  1  sawlog  because  a 
grade  1  log  must  have  a  minimum  diameter 
of  13  inches  inside  bark  at  the  small  end.  It 
is  highly  unlikely  that  a  14 -inch  d.b.h.  tree 
could  have  such  a  log.  Thus  an  increase  in 
the  proportion  of  sawlog  volume  in  12-  and 
14-inch  d.b.h.  trees  alone  would  bring  about 
a  decline  in  the  proportion  of  log  grade  1 
material.  As  has  been  shown,  this  has  hap- 
pened in  Maine.  Also  there  has  been  a  strong 
demand  for  quality  hardwood  sawlogs — par- 
ticularly sugar  maple,  yellow  birch,  paper 
birch,  and  ash — which  has  also  contributed 
to  the  decline. 

The  volume  of  log  grade  1  material  in  the 
five  major  species  that  account  for  75  percent 
of  Maine's  hardwood  sawtimber  removals  (red 
maple,  sugar  maple,  yellow  birch,  paper  birch, 
and  ash)  decreased  35  percent.  But  the  vol- 
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ume  of  grade  1  material  in  the  other  hard- 
wood species  more  than  doubled. 

White  pine  is  the  only  softwood  species 
that  was  graded  for  sawlog  quality.  The  vol- 
ume of  white  pine  in  grade  1  sawlogs  is  162.5 
million  board  feet — less  than  4  percent  of  the 
total  white  pine  sawlog  volume  in  Maine.  In 
fact,  grade  1  and  2  white  pine  sawlogs  make 
up  only  slightly  more  than  12  percent  of  the 
total  white  pine  sawtimber  volume. 

MANY  FACTORS  AFFECT  CHANGES 
IN  VOLUME  OF  MAJOR  SPECIES 

Because  of  the  variety  of  species,  products, 
and  forest  conditions  found  in  Maine,  a  dis- 
cussion of  changes  in  volume  by  broad  groups 
of  species,  such  as  hardwoods  and  softwoods, 
masks  many  important  changes  in  individual 
species.  For  this  reason,  a  species-by-species 
discussion  of  changes  in  some  of  the  more  im- 
portant commercial  species  seems  in  order. 

Spruce.  —  The    spruces    (red,    white,    and 
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black)  are  the  most  abundant  species  group 
in  Maine:  5.6  biUion  cubic  feet — up  from  4.2 
billion  in  1959.  This  34-percent  increase  was 
the  largest  gain  of  any  softwood  species  ex- 
cept balsam  fir.  The  spruces  make  up  one- 
fourth  of  Maine's  sawtimber  volume.  Much  of 
this  large  increase  in  spruce  is  the  result  of  a 
recovery  from  the  devastating  spruce  bud- 
worm  attacks  and  fires  that  occurred  in  the 
first  quarter  of  the  century.  Many  of  the 
spruce  that  replaced  those  killed  in  these 
attacks  were  too  small  to  be  classed  as  grow- 
ing stock  in  the  1959  survey  but  by  1971  they 
had  grown  to  growing-stock  size. 

Most  of  the  spruce  volume  in  Maine  is 
found  in  the  northern  half  of  the  State.  The 
four  northernmost  counties — Aroostook,  Pis- 
cataquis, Somerset,  and  Penobscot — together 
account  for  nearly  three-fourths  of  the  total 
spruce  growing  stock  in  the  State. 

Balsam  fir.  —  The  volume  of  balsam  fir 
growing  stock  increased  42  percent  to  a  total 
of  5.1  billion  cubic  feet  in  1971.  The  volume 
of  balsam  fir  sawtimber  increased  30  percent 
to  4.5  billion  board  feet.  However,  because  of 
balsam  fir's  characteristic  small  size,  90  per- 
cent of  the  sawtimber  is  in  the  10-  and  12- 
inch  d.b.h.  classes.  Again,  this  large  increase 
in  fir  volume,  like  the  increase  in  spruce,  is 
probably  attributable  to  a  recovery  from  bud- 
worm  attack  and  fire. 

Balsam  fir  is  associated  with  spruce  and  is 
therefore  also  concentrated  in  the  northern 
portion  of  the  State.  The  four  northernmost 
counties  account  for  80  percent  of  the  grow- 
ing-stock total. 

White  pine. — The  volume  of  white  pine 
growing  stock  (together  with  a  small  volume 
of  red  pine)  increased  only  8  percent  since 
1959  to  1.5  billion  cubic  feet.  White  pine 
sawtimber  volume  increased  less  than  10  per- 
cent to  4.6  billion  board  feet. 

This  small  increase  appears  to  be  the  re- 
sult of  different  causes  in  southern  and  north- 
ern Maine.  In  southern  Maine  the  principal 
cause  appears  to  be  a  strong  demand  for 
white  pine  sawlogs.  In  northern  Maine  it  ap- 
pears to  be  the  result  of  a  combination  of 
natural  factors.  First,  white  pine  blister  rust 
is  widespread  in  this  area  and  causes  appreci- 
able mortality.  However,  eradication  of  ribes 
plants,  the  alternate  host  of  the  disease  and 
the  principal  control  technique,  is  not  eco- 
nomically feasible  because  of  the  scattered 
distribution  of  white  pine  in  northern  Maine. 
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Second,  white  pine  does  not  reproduce  well  in 
northern  Maine,  except  in  areas  that  have 
been  burned  over. 

Hemlock. — The  volume  of  hemlock  growing 
stock  rose  30  percent  between  surveys  and 
now  totals  1.2  billion  cubic  feet.  The  saw- 
timber  portion  increased  28  percent.  This 
large  increase  was  due  in  part  to  the  low 
level  of  demand  for  hemlock  in  Maine.  Hem- 
lock is  most  abundant  in  Penobscot  County 
— 280  million  cubic  feet — and  in  the  Casco 
Bay  Region — 212  million  cubic  feet. 

Northern  white-cedar.  —  The  volume  of 
northern  white-cedar  in  Maine  remained  es- 
sentially unchanged  at  1.2  billion  cubic  feet. 
In  Somerset  County,  however,  the  sawtimber 
volume  declined  12  percent.  It  appears  that 
the  demand  for  northern  white-cedar  of  all 
size  classes  just  offsets  the  growth  of  the 
species.  During  the  12  years  between  forest 
surveys,  the  harvest  of  northern  white-cedar 
in  Maine  rose  from  16.9  million  board  feet  in 
1958  to  40.4  million  board  feet  in  1970. 

A  large  portion  of  this  increase  can  be  at- 
tributed to  the  growth  of  the  rustic-fencing 
industry,  which  in  Maine  consumes  primarily 
northern  white-cedar.  In  1958  rustic  fencing 
accounted  for  47  percent  of  the  northern 
white-cedar  harvest,  but  by  1970  its  share 
had  risen  to  60  percent.  Accompanying  this 
growth  in  the  rustic-fencing  industry,  the  de- 
mand for  cedar  shingles  and  power  poles, 
mostly  from  sawtimber  size  trees,  remained 
strong. 

Red  maple. — Red  (soft)  maple  growing- 
stock  volume  exceeds  that  of  any  other  hard- 
wood species  in  Maine  and  is  found  abund- 
antly throughout  the  State.  Red  maple  vol- 
ume increased  20  percent  since  1959  to  1.6 
billion  cubic  feet  in  1970.  Sawtimber  volume 
of  red  maple  rose  24  percent  during  the 
period  between  surveys. 

A  possible  explanation  for  the  large  in- 
crease in  red  maple  volume  is  the  low  demand 
for  this  species  and  the  high  demand  for  such 
associated  species  as  sugar  maple  and  white 
pine.  In  many  areas  this  has  allowed  red 
maple  to  dominate  sites  that  were  formally 
occupied  by  a  mixture  of  several  species. 

Sugar  maple.  —  Growing-stock  volume  of 
sugar  (hard)  maple  increased  8  percent  to 
total  1.2  billion  cubic  feet.  Sugar  maple  saw- 
timber increased  only  5  percent  to  3.2  billion 
board  feet  and  accounts  for  29  percent  of  the 
hardwood  sawtimber  volume  in  Maine. 


This  species  is  in  great  demand  for  a 
variety  of  products,  and  it  accounted  for  18 
percent  of  all  hardwood  sawtimber  removals 
in  1970.  This  demand  has  played  an  impor- 
tant role  in  the  decreasing  relative  abundance 
of  sugar  maple.  In  addition,  the  cull  incre- 
ment of  sugar  maple  sawtimber  (the  volume 
of  growing-stock  trees  in  1959  that  became 
rough  or  rotten  trees  by  1970)  was  abnor- 
mally high.  Harvesting  practices  have  probably 
also  influenced  this  development  to  some  ex- 
tent. When  poor-quality  trees  are  left  stand- 
ing, they  frequently  become  rough  or  rotten 
trees  and  occupy  growing  space  that  would 
be  better  occupied  by  younger  and  healthier 
trees. 

Yellow  birch. — Yellow  birch  ranks  third 
among  the  hardwoods  in  volume  of  growing 
stock.  Since  1959  the  volume  of  yellow  birch 
growing  stock  has  declined  8  percent  to  744 
million  cubic  feet. 

The  volume  of  yellow  birch  sawtimber  de- 
clined 10  percent  to  1.6  billion  board  feet. 
This  decline  was  probably  the  result  of  a 
combination  of  factors.  Yellow  birch  is  in 
great  demand  for  such  products  as  veneer 
and  turnery  bolts  as  well  as  for  lumber.  The 
removals  of  yellow  birch  sawtimber  during 
the  period  between  surveys  exceeded  growth 
3  to  1.  Cull  increment  of  yellow  birch  is  also 
abnormally  high.  This  may  be  the  result  of 
the  birch  dieback  epidemic  that  occurred  in 
the  1950's.  Many  trees  that  did  not  succumb 
to  the  disease  were  heavily  damaged.  This 
damage  provided  opportunity  for  rot,  and 
thus  many  of  these  trees  became  non-growing 
stock. 

Paper  birch.  —  Growing-stock  volume  in- 
creased 15  percent  to  740  million  cubic  feet 
in  1971,  and  sawtimber  volume  increased  17 
percent.  The  increase  in  paper  birch  volume 
was  not  evenly  distributed  throughout  the 
State.  Paper  birch  growing  stock  increased 
less  than  10  percent  in  Hancock  County  and 
in  the  Capitol  and  Casco  Bay  regions.  Wash- 
ington, Aroostook,  and  Somerset  Counties 
registered  gains  of  20  to  30  percent.  However, 
paper  birch  sawtimber  volume  increased  in  all 
counties  except  Hancock,  where  it  remained 
unchanged.  This  variation  by  sampling  units 
is  probably  the  result  of  past  cutting  practices 
that  do  not  favor  birch  regeneration,  the  ab- 
sence of  fires,  and  the  different  levels  of  de- 
mand for  paper  birch  in  different  sections  of 
the  State. 
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NET  GROWTH  EXCEEDS 
TIMBER  REMOVALS 

Growing-stock  volume  increased  4.0  billion 
cubic  feet  during  the  12-year  period  between 
surveys  to  21.3  billion  cubic  feet  in  1971.  This 
increase  resulted  from  less  timber  removal 
than  net  growth  during  the  period — an  aver- 
age annual  net  change  of  335  million  cubic 
feet.  Sawtimber  volume  increased  5.4  billion 
board  feet  during  the  same  period  to  34.5 
billion  board  feet.  Total  sawtimber  removal 
was  less  than  net  growth,  and  the  average 
annual  change  was  452  million  board  feet.  As 
pointed  out  earlier,  although  total  volume  of 
the  average  annual  net  growth  exceeded  total 
average  annual  removals,  this  is  not  true  for 
some  species  whose  removals  were  greater 
than  net  growth. 

VOLUME  OF  INGROWTH   IS  LARGE 

The  average  annual  change  in  growing- 
stock  volume  and  sawtimber  volume  is  the 
composite  of  several  components:  growth  on 
initial  volume,  ingrowth,  change  in  merchant- 
ability (cull-tree  increment),  mortality,  and 
timber  removal.  An  unusual  change  in  one  or 
more  of  these  components  may  account  for 
an  unusual  difference  in  the  average  annual 
change.  For  example,  one  species  may  have 
had  unusually  high  mortality,  while  another 
may  have  had  unusually  high  cull-tree  in- 
crement. 

For  most  species  in  Maine,  ingrowth  is  one 
of  the  most  important  components.  The  vol- 
ume of  ingrowth  trees  (growing-stock  trees 
that  were  less  than  5.0  inches  d.b.h.  on  the 
initial  survey  and  that  grew  to  5.0  inches 
d.b.h.  and  larger)  made  up  57  percent  of  the 
average  annual  gross  growth  of  growing  stock. 
Ingrowth  accounts  for  such  a  large  portion  of 
gross  growth  because  of  the  long  period  be- 
tween surveys  and  because  the  mortality  and 
cull  increment  of  some  species  were  unusually 
high.  If  this  volume  loss  were  cut  in  half  and 
survivor  growth  of  growing  stock  were  in- 
creased accordingly,  the  ingrowth  volume 
would  have  been  less  than  50  percent  of 
gross  growth. 

Also,  spruce  and  balsam  fir  (the  two  major 
species)  show  a  high  proportion  of  ingrowth 
as  a  result  of  recovery  from  the  spruce  bud- 
worm  epidemic  around  1920.  Many  young 
spruce  and  fir  that  seeded  in  in  the  20's  and 
30's  after  this  attack  reached  growing-stock 
size  between  1959  and  1971. 


MortaUty  of  growing-stock  trees  and  cull- 
tree  increment  together  reduced  the  average 
annual  gross  growth  by  almost  30  percent. 
The  volume  for  each  of  the  components  of 
average  annual  net  change  in  growing  stock 
is  shown  below: 


Million  Percent  of 

cubic  feet         gross  growth 


Survivor  growth  of 
growing  stock 
(accretion) 

Volume  and  growth  of 
trees  that  became 
poletimber 
(ingrowth) 

386.8 
+  507.4 

43 

+  57 

Average  annual 
gross  growth 

894.2 

100 

Cull-tree  increment 
Crowing-stock  tree 
mortality 

-133.7 
-123.7 

-15 
-14 

Average  annual 
net  growth 

636.8 

71 

Average  annual 
removals 

-301.4 

-34 

Average  annual 
net   change 

335.4 

37 

Ingrowth  volume  of  growing-stock  trees 
that  grew  into  the  sawtimber-size  class  also 
made  up  a  very  large  percentage  (62  percent) 
of  the  average  annual  gross  growth  of  saw- 
timber. The  volume  of  trees  that  died  and 
the  volume  of  trees  that  became  non-growing 
stock  reduced  the  volume  of  the  average  an- 
nual gross  growth  of  sawtimber  34  percent. 
Average  annual  net  growth  of  1,063  million 
board  feet  exceeded  the  average  annual  re- 
moval of  610  million  board  feet  and  resulted 
in  an  average  annual  change  of  453  million 
board  feet. 

REMOVALS  INCREASE 
FASTER  THAN  GROWTH 

Analysis  of  the  changes  that  are  taking 
place  in  the  timber  inventory  of  Maine  shows 
that,  even  though  annual  net  growth  ex- 
ceeded removals,  removals  are  increasing 
faster  than  growth.  This  rate  of  increase  is 
three  times  faster  than  the  rate  of  increase  in 
growth.  Timber  removal  of  growing  stock  as  a 
percent  of  annual  net  growth  in  1970  was  58 
percent,  as  compared  to  44  percent  in  1959. 

Annual  net  growth  of  growing  stock  for 
1970  was  711  million  cubic  feet,  or  12  percent 
more  than  the  average  annual  net  growth  for 
the  12-year  period.  Timber  removals  of  grow- 
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Average  annual  growth  and  removals  and 
trends  in  growth  and  removals,  1959-70. 
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ing  stock  in  1970  totaled  409  million  cubic 
feet  and  were  36  percent  greater  than  the 
average  annual  timber  removals  for  the 
period.  Even  though  the  rate  of  increase  for 
timber  removals  is  greater  than  the  rate  of 
increase  of  annual  net  growth  for  all  species 
together,  more  timber  of  certain  species — 
such  as  hemlock  and  red  maple — could  be  cut 
if  markets  were  readily  available. 

The  situation  for  softwood  growing  stock  is 
somewhat  different  than  that  for  hardwoods. 
The  annual  net  growth  for  softwoods  in  1970 
was  550  million  cubic  feet  or,  expressed  as  an 
annual  rate  of  the  inventory,  it  was  3.7  per- 
cent. Softwood  removal  in  1970  (275  million 
cubic  feet)  was  50  percent  of  the  net  growth. 
In  contrast,  the  annual  net  growth  for  hard- 
wood growing  stock  in  1970  was  161  million 
cubic  feet;  this  was  a  rate  of  2.5  percent. 
Hardwood  removal  in  1970  (134  million  cubic 
feet)  was  83  percent  of  the  net  growth. 

Spruce  and  balsam  fir  growing  stock  had 
the  greatest  volume  of  net  growth — 404  mil- 
lion cubic  feet.  Together  they  accounted  for 
57  percent  of  the  total  net  growth  in  1970. 
The  volume  of  timber  removals  in  1970  for 
these  species  totaled  148  million  cubic  feet 
and  made  up  36  percent  of  the  total  removals. 

The  ratio  of  growing-stock  removals  to  net 
growth  was  not  as  favorable  for  several  other 
important  species  as  it  was  for  spruce  and  fir. 
Net  growth  and  removals  were  about  equal 
for  white  pine  and  sugar  maple,  and  removals 
were  greater  than  net  growth  for  some  less 
abundant  species  such  as  oak,  ash,  and  yellow 
birch. 

The   sawtimber  portion   of   growing   stock 


generally  had  a  less  favorable  relationship  be- 
tween annual  net  growth  and  timber  re- 
movals than  for  growing  stock  as  a  whole. 
Removals  of  sawtimber  volume  were  greater 
in  relation  to  net  growth  than  removals  of 
growing-stock  volume.  Sawtimber  removals 
as  a  percent  of  net  growth  in  1970  were  80 
percent,  while  growing-stock  removals  were 
only  58  percent. 

Net  growth  of  sawtimber  in  1970  was  1,622 
milHon  board  feet,  and  sawtimber  removals 
totaled  1,299  million.  Sawtimber  removals  as 
a  percent  of  annual  net  growth  (80  percent) 
were  considerably  greater  than  in  1959  when 
they  made  up  60  percent. 

Like  growing  stock,  the  sawtimber  remov- 
als and  net  growth  comparisons  differed  ac- 
cording to  species  groups.  In  1970  softwood 
sawtimber  removals  (878  million  board  feet) 
were  28  percent  below  the  net  growth  of  1,224 
miUion  board  feet;  hardwood  sawtimber  re- 
movals (421  miUion  board  feet)  were  6  per- 
cent above  the  net  growth  of  398  million 
board  feet. 

Sawtimber  removals  and  net  growth  for 
1970  also  differed  according  to  the  geographic 
unit  in   the  State.   In   five  of  the  sampling 


Nef  growth  and  removals  of  growing  stock 
by  species,  1970. 
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units,  sawtimber  removals  averaged  60  per-  equal,  and  in  the  other  two  sampling  units — 

cent  of  the  net  growth;  however,  in  two  sam-  Western    Maine   and   the   Capitol   Region  — 

pling  units — Washington  and  Hancock  Coun-  removals  of  sawtimber  volume  exceeded  net 

ties — removals   and   net   growth   were   about  growth  almost  20  percent. 


Net  growth  and  removals  of  sawtimber,  by  geographic  units,  1970. 
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Timber- Products 
Output 


The  timber-products  output  estimates  in 
tables  26  and  27  should  not  be  confused  with 
the  estimates  of  annual  timber  removals 
shown  in  tables  19  and  20.  Timber  products 
output  is  that  portion  of  total  timber  remov- 
als that  was  used  for  products.  In  addition  to 
timber  removed  for  products,  timber  removals 
include  logging  residues  and  "other  removals" 
such  as  land  clearing.  In  this  section,  data 
obtained  from  the  Maine  Forestry  Depart- 
ment, together  with  data  gathered  as  part  of 
the    resurvey,    were    utilized    to    analyze    the 


1970   timber   harvest   and   output   of   timber 
products. 

Maine  has  a  longer  continuous  history  of 
timber  harvesting  than  any  other  major  tim- 
ber-producing state  in  the  country.  The  first 
sawmill  of  record  built  in  Maine  was  built  in 
1634;  however,  it  is  believed  that  one  was 
built  before  that,  in  1623.  Maine  dominated 
the  lumber  industry  during  the  colonial 
period,  but  by  1839  New  York  took  over  the 
lead.  Nonetheless,  Maine  remained  one  of  the 
top  five  lumber-producing  states  until  1869, 


Logger's  boots  and  a  peavey — symbols  of  a  trade. 


A  load  of  hardwood  sawlogs 
heads  for  the  mil 


GREAT    NOKTIIERN  PAPER  COMPANY  PHOTO 
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Lumber  comes  off  a  sash-gang  sawm 


Making  rustic  fencing  from  northern  white- 
cedar. 
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A  bolf's  eye  view  of  the  pulpmill. 


A   load   of   pallets   bound   for  Connecticut. 
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GREAT  NORTHERN   PAPER  COMPANY    PHOTO 


Finisliing  turned  spindles. 


A    cooper   finishes   a    barrel 
made  of  white-cedar. 


MAINE    FORESTRY   DEPARTMENT    PHOTO 


MAINE   FORESTRY   DEPARTMENT  PHOTO 


A  naturally  seeded  balsam 
fir  cultured  for  a  Christmas 
tree. 


Coat  hanger  blanks  ready  for  shipment  to 
the  manufacturer. 
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when  logging  had  moved  into  the  Lake  States. 
In  1946  the  production  of  lumber  in  Maine 
exceeded  that  in  each  of  the  five  states — 
Michigan,  Pennsylvania,  New  York,  Wiscon- 
sin, and  Indiana — that  had  bested  it  in  1869. 
Many  other  states  have  had  their  brief  hey- 
day of  timber  production,  but  Maine  has  kept 
on  producing  a  steady  stream  of  timber  prod- 
ucts for  over  250  years. 

The  production  of  timber  products  in 
Maine  reached  a  low  point  during  the  de- 
pression, but  since  then  it  has  increased 
steadily.  In  1958  the  total  production  of  tim- 
ber products  in  Maine  stood  at  243  million 
cubic  feet;  by  1970  production  was  up  to  437 
million.  This  represents  an  increase  of  about 
80  percent  over  the  1958  production.  Timber 
production  showed  a  generally  steady  increase 
from  1958  to  1970  for  softwoods,  hardwoods, 
and  for  both  combined. 


The     production     of     timber 
products  in  Moine,   1958-70. 


Distribution  of  primary  wood- 
processing   plants,    1970. 
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In  1970  approximately  426  primary  wood- 
using  plants  were  in  operation  in  Maine. 
These  included  sawmills,  bolter  mills,  wood- 
pulp  mills,  veneer  and  plywood  plants,  fenc- 
ing manufacturers,  and  a  variety  of  other 
plants.  Most  wood-processing  plants  in  Maine 
are  small  locally  owned  businesses. 

PULPWOOD 

In  1970  almost  3,221,000  cords  of  pulp- 
wood  were  harvested  from  Maine  forests.  An 
additional  volume  equivalent  to  248,000 
cords  was  produced  in  the  form  of  chipped 
sawmill  slabs  and  edgings.  Both  forms  of 
pulpwood  —  roundwood    and    pulp    chips  — 
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totaled  3,469,000  cords  in  1970.  This  is  more 
than  double  that  for  1958. 

Pulpwood  is  Maine's  most  important  tim- 
ber product.  Of  the  408  million  cubic  feet  of 
wood  harvested  in  1970,  274  million  cubic 
feet,  or  67  percent,  was  pulpwood.  The  vol- 
ume harvested  for  pulpwood  was  two  and 
one-half  times  the  volume  harvested  for 
sawlogs. 

The  17  woodpulp  mills  in  Maine  received  a 
total  of  3.4  million  cords  of  roundwood  in 
1970.  Of  this  total,  3.1  milhon  cords  came 
from  Maine  and  337  thousand  cords  was 
shipped  in  from  other  states  and  provinces. 
A  total  of  111  thousand  cords  harvested  in 
Maine  was  shipped  to  woodpulp  mills  outside 
the  State. 

Aroostook  County  leads  the  geographic 
units  in  the  harvest  of  pulpwood  with  706 
thousand  cords,  or  nearly  22  percent  of  the 
total  harvest  in  1970.  Although  Aroostook 
County  leads  the  State  in  the  total  harvest 
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The  trend  of  pulpwood  production  in  Maine,  1958-70. 
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of  pulpwood,  a  comparison  of  the  1970  pulp- 
wood  harvest  per  1,000  acres  of  commercial 
forest  land  in  each  unit  puts  Aroostook 
County's  lead  in  perspective.  Of  the  nine  geo- 
graphic units  in  Maine,  five  harvested  more 
pulpwood  per  thousand  acres  of  commercial 
forest  land  than  did  Aroostook  County.  In 
fact,  Aroostook  County's  harvest  of  188.5 
cords  per  thousand  acres  is  shghtly  below  the 
statewide  average  of  190.7  cords  per  thousand 
acres. 

Since  1958  the  volume  of  pulpwood  chips 
has  risen,  almost  without  interruption,  from 


only  35  thousand  cords.  Slabs  and  edgings, 
formerly  a  residue  left  from  the  manufacture 
of  lumber,  have  become  an  additional  source 
of  income  to  sawmill  operators,  and  they 
have  made  possible  the  closer  utilization  of 
the  timber  resource.  In  recent  years  some 
chipping  plants  have  begun  to  chip  limbs  and 
tops  of  trees  harvested  for  sawlogs.  This  also 
increases  the  proportion  of  each  tree  har- 
vested that  is  recovered  as  usable  wood. 

Softwood  species  accounted  for  over  72 
percent  of  the  round  pulpwood  produced  in 
Maine  in  1970.  Spruce  and  fir  were  by  far  the 
leading  species.  About  59  percent  of  the  pulp- 
wood harvested  in  1970  was  spruce  and  fir. 
Hemlock,  white  pine,  and  tamarack  made  up 
the  remaining  13  percent. 

Hardwood  species  accounted  for  28  percent 
of  the  round  pulpwood  harvest  in  both  1958 
and  1970.  The  percentage  of  hardwood  has 
varied  from  a  low  of  22  to  30  percent  of  the 
total  harvest  in  the  intervening  years.  The 
factors  that  limit  the  use  of  hardwood  are  the 
pulping  processes  used  by  Maine  pulpmills 
and  the  final  product  of  the  paper  mills.  As 
existing  mills  are  modernized  and  new  ones 
are  constructed,  we  can  expect  changes  in  the 
pulping  processes  used  and  the  paper  prod- 
ucts manufactured,  which  will  favor  greater 
utilization  of  the  hardwood  species. 


Although  Aroostook  County  ranks  first  in  total  cords  of  pulpwood  harvested,  it  ranks 

sixth  in  cords  per  acre  harvested. 
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LUMBER  AND  SAWLOGS 

Lumber  production  in  Maine  reached  a 
record  high  of  1.1  billion  board  feet  in  1909 
but  declined  steadily  to  its  record  low  of  200 
million  board  feet  in  1932.  Since  1932  the 
production  of  lumber  in  Maine  has  been  on 
the  increase.  By  1953  lumber  production  was 
up  to  589  million  board  feet. 

In  1958  Maine  harvested  424  million  board 
feet  of  sawlogs  (the  raw  material  for  the  lum- 
ber industry).  Since  1958  the  harvest  of  saw- 
logs  has  risen  nearly  50  percent  to  634  million 
board  feet  in  1970.  Approximately  250  million 
board  feet  of  the  Maine  sawlog  harvest  of 
1970  were  shipped  to  Canada  and  neighbor- 
ing states  for  milling. 


Sawlog  production  in  Maine, 
selected  years,  1958-70. 
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In  1970  Maine  had  fewer  sawmills — 235 — 
but  they  were  larger  on  average  than  the  669 
miUs  that  operated  in  1958.  In  1970  the 
average  sawmill  in  Maine  produced  about  1.8 
million  board  feet  of  lumber  compared  with 
600  thousand  in  1958. 

Softwoods  accounted  for  about  77  percent 
of  Maine's  sawlog  harvest  in  1970.  Spruce, 
white  pine,  and  balsam  fir  accounted  for  29, 
22,  and  13  percent  of  the  total  sawlog  harvest 
respectively.  Sugar  maple,  which  led  the  hard- 
wood species,  accounted  for  10  percent  of  the 
total.  Together  these  four  species  accounted 
for  over  74  percent  of  Maine's  1970  sawlog 
harvest. 


By  geographic  units,  Aroostook  County 
was  the  largest  producer  of  sawlogs.  About 
28  percent  of  Maine's  sawlogs  and  31  percent 
of  its  softwood  sawlogs  were  harvested  in 
Aroostook  County.  Piscataquis  County,  the 
State's  second  largest  producer  of  sawlogs, 
accounted  for  19  percent  of  the  softwood, 
followed  by  the  Western  Maine  Unit  with  11 
percent.  Western  Maine  led  in  the  harvest  of 
hardwood  sawlogs  with  nearly  26  percent  of 
the  State's  total. 

VENEER  LOGS  AND  BOLTS 

Nearly  37  miUion  board  feet  of  veneer  logs 
and  bolts  were  harvested  from  Maine's  forests 
in  1970,  down  from  48.5  million  board  feet  in 
1969.  Fluctuation  has  been  a  characteristic 
of  this  industry  during  the  1958-70  period. 
In  1958  the  harvest  of  veneer  logs  and  bolts 
was  43  million  board  feet.  By  1963  it  had 
risen  to  51.3  milUon  board  feet;  in  1968  it 
dropped  to  49.7  million. 

Nearly  aU  the  wood  used  in  Maine's  veneer 
industry  is  hardwood.  The  principal  species 
used  are  white  birch,  sugar  (hard)  maple,  and 
yellow  birch.  White  oak,  aspen,  basswood, 
beech,  and  some  white  pine  are  also  used. 

Twelve  veneer  plants,  owned  by  10  com- 
panies, were  operating  in  1970.  Three  plants 
produced  hardwood  plywood,  one  produced 
face  or  panel  veneers,  and  the  other  eight 
produced  specialty  veneers.  Specialty  veneers 
is  the  name  given  to  a  vast  array  of  products 
produced  from  veneers  that  are  neither  con- 
tainers nor  plywood  products.  Many  of  these 
are  products  stamped  with  cutting  dyes  from 
sheets  of  hardwood  veneer.  These  include 
such  items  as  tongue  depressors,  tooth  picks, 
and  wooden  forks  and  spoons.  Maine  has 
more  specialty  veneer  plants  than  any  other 
state  in  the  Nation. 

TURNERY  BOLTS 

The  wood-turning  industry,  with  38  plants 
in  1970,  is  very  active  in  the  State.  In  1958 
this  industry  consumed  41.9  million  board 
feet,  and  in  1970  it  consumed  44.5.  Turneries 
produce  such  products  as  dowels,  furniture 
parts,  brush  handles,  thread  spools,  textile 
bobbins,  billiard  cues,  and  ladies  shoe  heels — 
to  name  just  a  few  of  their  products.  The 
principal  species  used  is  white  birch.  Yellow 
birch,  sugar  maple,  aspen,  and  beech  are  also 
important. 
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Trees  of  suitable  quality  and  species  for 
turnery  bolts  are  often  harvested  with  saw- 
logs  or  pulpwood  and  then  resold  to  the  turn- 
eries because  they  bring  higher  prices  as 
turnery  bolts  than  as  either  sawlogs  or  pulp- 
wood.  For  this  reason  the  production  of  turn- 
ery bolts  is  not  shown  as  a  separate  item  in 
table  26  and  other  tables. 

The  bolts  are  sawed  into  blanks  at  bolter 
mills.  A  bolter  mill  is  a  small  sawmill 
equipped  to  saw  logs  up  to  8  feet  in  length. 
In  1970  there  were  93  bolter  mills  in  Maine, 
compared  to  131  in  1958.  Not  all  bolter  mills 
supply  the  turning  industry.  Many  produce 
furniture  and  novelty  squares,  lobster-trap 
stock,  pallet  stock,  box  boards,  and  the  hke. 

OTHER  INDUSTRIAL 
TIMBER  PRODUCTS 

Four  products — sawlogs,  pulpwood,  veneer 
logs  and  bolts,  and  turnery  bolts — accounted 
for  95  percent  of  the  wood  harvested  in  Maine 
in  1970.  The  remaining  5  percent  went  into 
such  products  as  cooperage  logs  and  bolts, 
posts,  poles,  piling,  fuelwood,  and  others  too 
numerous  to  mention. 

The  cooperage  industry  in  Maine  is  declin- 
ing. In  1958  the  consumption  of  cooperage 
logs  and  bolts  was  1,633  thousand  board  feet. 
By  1970  consumption  had  dropped  to  545 
thousand  feet.  Maine's  cooperage  industry 
uses  more  softwood  than  hardwood;  about 
330  thousand  board  feet  were  used  in  1970. 
The  cooperage  industry  in  Maine  makes  slack 
cooperage,  mainly  barrels  and  tubs  for  pota- 
toes, fish,  and  lobsters.  Some  manufacture 
cooperage  novelties  such  as  wooden  sand  pails 
and  furniture. 

The  rustic-fence  industry  has  shown  sub- 
stantial growth  over  the  past  13  years.  In 
1958  this  industry  consumed  7.9  million 
board  feet  of  northern  white-cedar  harvested 
from  Maine  forests.  In  1970  consumption  of 
Maine's  white-cedar  stood  at  24.4  million 
board  feet — up  300  percent.  The  estimates  of 
fence-post  production  in  table  26  also  reflects 
the  growth  of  this  industry.  In  1970  Maine 
produced  648  thousand  posts,  almost  all  soft- 
wood; and  nearly  all  of  this  was  northern 
white-cedar,  compared  with  123  thousand 
posts  that  were  produced  in  1958. 

FUELWOOD 

In  1970  fuelwood  production  totaled  324 
thousand  cords,  compared  with  264  thousand 


in  1958.  Of  this  total,  105  thousand  cords 
were  produced  from  wood-industry  residues 
like  sawmill  slabs  and  edgings  and  29  thou- 
sand cords  came  from  dead  trees,  rough  trees, 
rotten  trees,  tops,  shade  trees,  and  other  non- 
growing-stock  material.  Thus  only  190  thou- 
sand cords  (or  less  than  59  percent  of  the 
total  fuelwood  production)  came  from  grow- 
ing stock  that  was  harvested  for  fuelwood. 
In  recent  years  the  role  of  fuelwood  has 
changed  from  a  necessity  to  a  luxury.  Fuel- 
wood  was  once  an  important  heating  fuel, 
particularly  in  rural  areas,  but  more  and  more 
fuelwood  today  is  used  in  fireplaces  and 
stoves  for  its  pleasant  effect  rather  than  for 
its  heat  value.  This  trend  may  account  for 
the  increase  in  fuelwood  production. 

THE  ECONOMIC  IMPORTANCE 
OF  MAINE'S  TIMBER  RESOURCE 

Based  on  average  prices  for  species  and 
products,  the  total  stumpage  value  of  the 
1970  timber  harvest  from  Maine's  forests 
amounted  to  nearly  $27  milhon.  Stumpage 
value  is  the  value  of  standing  timber  before 
harvesting.  After  harvesting  and  delivery  to 
primary  wood  processing  plants  such  as  saw- 
mills, woodpulp  mills,  and  veneer  mills,  this 
timber  was  worth  $118  million. 

A  common  measure  of  the  economic  impact 
of  raw  material  is  value  added  in  manufac- 
ture. Value  added  is  the  difference  between 
the  cost  of  goods  and  services  purchased  by 
a  manufacturer  and  the  value  of  the  products 
sold.  It  is  value  added  that  provides  the 
money  for  wages,  salaries,  profits,  taxes,  and 
the  like.  Value  added  can  be  broken  down  as 
being  attributable  to  each  of  the  component 
goods  used  in  the  manufacture  of  a  final 
product.  For  instance,  only  part  of  the  value 
of  an  upholstered  chair  is  attributable  to 
wood,  other  portions  are  attributable  to  tex- 
tiles, metals,  finishes,  fuel,  electric  power,  and 
packaging. 

By  means  of  value  added  that  is  attributed 
to  timber,  it  is  possible  to  estimate  the  eco- 
nomic impact  on  Maine's  economy  of  the  $27 
million  dollars  worth  of  stumpage  harvested 
in  1970.  Value  added  attributed  to  timber 
for  the  major  steps  between  the  stumpage 
and  the  final  consumer  were  calculated  for 
Maine  in  1958  by  Hair  (3).  Although  these 
estimates  are  now  13  years  old,  in  all  prob- 
ability the  ratios  between  them  have  changed 
little  over  the  years.  By  applying  these  ratios 
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we  can  estimate  that  the  timber  harvested  in 
1970  as  final  products  was  worth  $413  million 
to  Maine's  economy.  Taking  this  increase 
step  by  step,  harvesting  added  $46  million. 
Primary  manufacturing — converting  logs  and 
bolts  into  lumber,  pulp,  veneer,  and  similar 
products  —  added  $201  million.  Secondary 
manufacturing  —  remanufacture  into  finished 
goods — added  $59  million.  Construction  added 
$41  million,  and  transportation  and  market- 
ing added  $39  million. 

These  values  added  were  added  in  Maine 
only.  Some  of  the  timber  harvested  and  some 
of  the  primary  products  produced  in  Maine 
are  shipped  to  other  states  or  to  Canada  for 
manufacturing  into  final  products.  The  value 
added  to  these  intermediate  products  in  these 
other  states  or  provinces  appears  as  value 
attributable  for  them,  even  though  the  tim- 
ber originally  came  from  Maine.  For  instance, 
Massachusetts  has  a  value  added  attributed 
to  timber  that  is  twice  as  high  as  for  Maine, 
even  though  Maine  harvests  about  17  times 
more  timber  than  Massachusetts.  This  is  be- 
cause the  timber-base  industrial  activity  of 
Massachusetts  is  concentrated  in  secondary 
industries  that  manufacture  such  final  prod- 
ucts as  furniture,  homes,  paper  boxes,  and 
so  forth. 

In  1970  the  total  value  of  all  manufactured 
products  produced  in  Maine  was  nearly  $2.5 
billion  (5).  The  two  major  timber-based  in- 
dustries of  the  State  accounted  for  $929  mil- 
lion, or  38  percent  of  the  total.  The  paper 
and  allied  products  industry  is  the  largest 
manufacturing  industry  in  Maine.  In  1970 
its  total  product  value  stood  at  $714  million. 
Lumber  and  wood  products  ranked  fourth, 
with  a  total  product  value  of  $215  million. 

(Paper  and  Allied  Products  is  U.S.  Bureau 
of  the  Census  Standard  Industrial  Classifica- 
tion (SIC-26);  it  includes  pulpmills,  paper- 
mills,  paperboard  mills,  and  paper  fabricators. 
Lumber  and  Wood  Products  (SIC-24)  in- 
cludes logging  camps  and  contractors,  saw- 
mills and  planing  mills,  veneer  and  plywood, 
cooperage,  millwork,  and  other  wood  products 
except  furniture.) 

One  of  every  four  people  employed  in 
manufacturing  in  Maine  in  1970  was  em- 
ployed in  the  timber-based  industries.  These 
people  received  gross  wages  totaling  $201 
million  dollars,  or  nearly  30  percent  of  the 
State's  manufacturing  payroll. 

The   value   and  importance   of   only   one 


product  of  Maine's  forests — timber — has  been 
presented.  The  value  of  the  other  products  is 
very  difficult  to  quantify  in  terms  of  dollars. 
If  it  were  possible  to  quantify  and  add  the 
values  of  water  supply  and  its  quality,  wild- 
life, recreation,  and  scenery  to  the  value  of 
timber  and  the  timber-based  industries  there 
is  little  doubt  that  the  total  would  be  stagger- 
ing. It  is  small  wonder  that  Maine's  forests 
have  been  called  her  most  valuable  natural 
resource. 


HOW  MUCH  TIMBER 
COULD  BE  HARVESTED? 

The  primary  objective  of  the  forest  survey 
of  Maine  was  to  measure  the  volume,  condi- 
tion, composition,  rate  of  growth  and  remov- 
als, and  extent  of  Maine's  timber  resources. 
No  attempt  has  been  made  to  determine  the 
volume  of  timber  that  can  be  bought  or  sold 
on  the  open  market. 

In  1970  the  total  net  annual  growth  of 
growing  stock  in  Maine  was  711  million  cubic 
feet.  The  volume  of  growing  stock  removed 
was  409  million  cubic  feet.  This  leaves  a 
difference  of  302  million  cubic  feet  of  growth 
over  removals.  This  difference  is  often  thought 
of  as  the  volume  of  additional  timber  that 
could  be  harvested  annually  without  detri- 
ment to  the  growing-stock  base.  But  the 
actual  volume  that  could  be  harvested  state- 
wide is  usually  much  less  than  this  difference, 
for  a  variety  of  reasons. 

When  the  volume  of  growth  over  removals 
is  examined,  we  find  that  many  factors  tend 
to  limit  the  volume  of  timber  that  may  be 
bought  or  sold.  Forest-industry  lands  grow 
about  383  million  cubic  feet  per  year.  Even 
though  forest  industries  from  time  to  time 
sell  some  of  their  timber  on  the  open  market, 
it  is  usually  available  only  to  the  industrial 
owner.  By  virtue  of  the  fact  that  he  owns  the 
land,  the  industrial  owner  always  has  first 
call  for  the  timber  on  his  lands. 

Another  315  million  cubic  feet  of  growth  is 
in  farmer  and  miscellaneous  private  owner- 
ships. Many  of  these  owners  may  be  unwilling 
to  sell  timber  under  any  circumstances.  Others 
may  be  unwilling  to  sell  at  current  market 
prices,  or  they  may  set  conditions  on  har- 
vesting that  would  make  harvesting  unprofit- 
able. 

Several  studies  have  been  undertaken  to 
determine  the  attitudes  of  private  forest  own- 
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ers  and  their  willingness  to  harvest  timber. 
Miller  and  Canham  (6)  found  that  in  New 
York  State  27  percent  of  the  owners  were 
unwilling  to  harvest  timber.  In  the  Georgia 
Piedmont  Region,  Holemo  and  Dyson  (4), 
found  that  the  owners  of  34  percent  of  the 
region's  forest  land  were  unwilling  to  harvest 
timber.  In  a  study  of  forest  land  owners  in 
the  Upper  Peninsula  of  Michigan,  Robert  N. 
Stone  (unpublished  doctoral  thesis.  Univer- 
sity of  Minnesota,  1969)  concluded  that 
private  nonindustry  forest  land  owners  in- 
dicated timber  production  as  a  primary  ob- 
jective for  owning  forest  land  only  28  percent 
of  the  time.  Yet,  in  spite  of  this,  these  own- 
erships yielded  a  high  proportion  of  the 
timber  harvest. 

A  somewhat  similar  situation  may  also 
exist  in  Maine,  as  indicated  in  table  21.  It  is 
often  said  that  many  private  nonindustry 
landowners  in  Maine  are  not  interested  in 
timber  production,  and  some  are  opposed  to 
timber  harvesting.  Yet  private  nonindustry 
forest  lands  accounted  for  44  percent  of  the 
annual  net  growth  in  1970,  but  they  ac- 
counted for  52  percent  of  the  timber  remov- 
als. If  in  fact  some  ownerships  are  excluded 
from  harvesting  by  owner  attitude,  the  re- 
maining ownerships  are  being  harvested  more 
intensively  than  table  21  would  indicate.  This 
also  indicates  that  the  conclusions  reached  by 
Stone  in  Michigan  may  also  apply  to  Maine. 
Although  none  of  the  studies  discussed  above 
pertains  specifically  to  Maine,  they  clearly  in- 
dicate that  the  attitudes  of  forest  landowners 


can  strongly  influence  how  much  timber  could 
be  harvested. 

A  substantial  volume  of  growing  stock  may 
be  unharvestable  for  economic  reasons.  Areas 
with  too  little  volume  per  acre,  stands  that 
are  too  far  from  market,  or  too  wet,  or  too 
steep,  cannot  be  harvested  profitably.  On 
other  areas  the  timber  may  be  too  small  to 
be  marketable,  or  the  timber  may  be  pre- 
dominantly of  a  species  or  quality  that  is 
unsalable. 

Forest-management  policies  also  influence 
the  volume  of  timber  that  may  be  harvested. 
In  many  instances  forest  managers  may  put 
off  harvesting  timber  in  order  to  build  up  the 
stocking  of  the  stands.  In  other  cases  the 
management  objective  may  be  to  produce 
quality  sawlogs,  so  salable  timber  may  be 
withheld  from  the  market  while  it  increases 
in  both  size  and  quality.  In  some  cases  more 
timber  may  be  made  available  than  is  being 
grown  annually  on  an  area  because  a  man- 
agement need  is  to  reduce  the  stocking  per 
acre  to  the  optimum  level  or  because  of  a 
need  to  alter  the  species  composition  of  the 
area. 

The  tables  in  the  appendix  of  this  report 
provide  a  guide  for  those  who  wish  to  locate 
timber  supplies.  They  do  not,  nor  can  they, 
answer  the  question:  How  much  timber  can 
be  bought  or  sold  at  current  prices?  Taken 
together,  the  appendix  tables  can  serve  to 
point  out  areas  where  timber  may  be  avail- 
able, and  that  may  warrant  further  investiga- 
tion by  the  prospective  buyer. 
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More  Than  Wood 


This  report  is  concerned  primarily  with 
Maine's  forests  as  a  suppHer  of  wood  and 
fiber.  But  these  forests  provide  much  more 
than  wood. 

WATER 

Though  forests  themselves  do  not  supply 
water,  they  do  have  a  profound  effect  on  what 
happens  to  the  water  that  falls  on  them.  The 
forest  cover  intercepts  the  rainfall  and  cush- 
ions the  impact  of  falling  rain  on  the  soil. 
Tree  litter  on  the  forest  floor  decomposes  to 
form  humus,  which,  as  well  as  returning  nu- 
trients to  the  soil  and  providing  a  growth 
medium  for  thousands  of  plants  and  animals, 
acts  like  a  sponge  to  absorb  water  and  pre- 
vent excessive  runoff.  Tree  roots  increase  the 
porosity  of  the  soil  and  permit  water  to  pene- 
trate more  readily. 

The  map  of  Maine  attests  to  the  fact  that 
the  State  is  amply  endowed  with  water.  Lakes 
and  ponds  linked  by  numerous  rivers  and 
streams  are  everywhere.  But,  were  it  not  for 
the  existence  of  a  healthy  viable  forest  cover, 
these  same  lakes  and  streams  could  easily 
flood  and  cause  millions  of  dollars  of  damage. 
Each  year  over  19  billion  gallons  of  water  in 
the  form  of  rain  and  snow  fall  on  the  State  of 
Maine.  It  is  in  large  part  the  forests  that 
keep  the  State's  streams  and  lakes  full  most 
of  the  year,  helping  to  regulate  the  flow  of 
the  precipitation  once  it  is  on  the  ground. 

RECREATION 

Recreation  is  big  business  in  Maine.  The 
Maine  Department  of  Economic  Development 
estimates  that  recreation  is  a  $450-million 
industry.  The  vast  forests  of  Maine  have  al- 
ways played  a  major  part  in  attracting  recrea- 
tionists.  It  is  estimated  that  in  1970  over  1.7 
million  people  visited  Maine  State  Parks, 
most  of  which  boast  a  forest  atmosphere. 
These  1.7  million  represent  only  a  fraction  of 
the  total  who  sought  recreation  in  Maine's 
forests.  Many  more  visited  commercial  camp- 
ing areas  or  the  campsites  maintained  by 
many  of  the  large  landowners.  Also  many 
visited  the  193  campsites  maintained  by  the 
Maine  Forestry  Department  in  the  unorga- 
nized townships.  We  have  no  count  of  the 
thousands  who  visited  lodges  and  hotels  or 
who  just  toured  through  the  State  enjoying 
the  scenery. 


With  so  many  forested  lakes  and  streams, 
it  is  not  difficult  to  see  why  canoeing  has  be- 
come such  a  popular  pastime  in  Maine.  Each 
year  thousands  travel  the  State's  waterways. 
In  1970  an  estimated  5,000  persons  traveled 
on  the  Allagash  Wilderness  Waterway,  one  of 
the  most  spectacular  and  popular  canoe  trips 
in  North  America. 

WILDLIFE 

Wildlife  is  an  important  part  of  the  forest 
community.  Maine's  forests  support  about  13 
thousand  moose.  The  State's  deer  herd  is 
estimated  at  about  250  thousand  and  black 
bears  number  about  7  thousand.  In  addition 
the  State  is  well  endowed  with  ruffed  grouse 
(partridge),  cottontail  rabbits,  varying  hare 
(snowshoe  rabbits),  racoons,  beaver,  otter, 
porcupines,  and  many  many  others.  The 
State's  lakes  and  streams  provide  some  of  the 
best  fresh-water  fishing  in  the  East.  Land- 
locked salmon  and  trout  lead  the  list. 

Hunting  and  fishing  are  big  business  in 
Maine.  An  estimated  380  thousand  people 
participated  in  these  outdoor  sports  in  1970. 
The  Maine  Department  of  Fish  and  Game 
estimates  that  hunters  and  fishermen  spend 
over  $43  million  annually  on  licenses,  equip- 
ment, lodging,  meals,  and  transportation. 


Timber  production  and  other  uses  of  the 
forest  hove  existed  side  by  side  in  Maine 
for  many  years. 


GREAT   NORTHKHN   PAPKR  COMPANY   PHOTO 
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Maine's  Forests 
Mean  Many  Things 
to  Different  People. 
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TIMBER  AND  THE  OTHER  USES 

The  forests  of  Maine  have  produced  timber 
products  for  nearly  250  years;  yet  at  the 
same  time  they  have  become  a  recreation 
mecca,  have  generally  prevented  erosion  and 
flooding,  and  have  maintained  healthy  and 
vigorous  wildlife  populations.  Maine  provides 
an  excellent  example  of  many  uses  and  users 
of  the  forest  existing  side  by  side  in  general 
harmony. 

Many  large  landowners  welcome  recrea- 
tionists   to   their  lands.    Some   even   provide 


special  recreation  maps.  AU  that  is  asked  is 
that  the  visitor  obey  a  few  rules  and  at  times 
pay  a  nominal  road-use  fee.  Many  recreation- 
ists  often  think  they  are  in  a  vast  untouched 
wilderness  when  in  fact  they  may  be  camping 
in  an  area  that  has  provided  three  or  four 
timber  crops. 

Often,  when  timber  is  harvested  in  Maine, 
some  patches  are  left  untouched  for  deer 
yards  to  provide  protection  and  food  for  deer 
in  the  winter  months.  Logging  roads  are 
often  seeded  to  grasses  and  clover  to  prevent 
erosion  as  well  as  to  provide  food  for  wildlife. 


Timber-Supply 
Outlook 


Preceding  sections  of  this  report  have  de- 
scribed the  timber-resource  situation  in 
Maine  as  of  1971.  They  show  that  the  grow- 
ing-stock inventory  has  increased  23  percent 
since  1959  and  that  timber  removals  in  1970 
were  slightly  more  than  57  percent  of  annual 
net  growth.  But  they  also  show  that  timber 
removals  have  been  increasing  at  a  rapid  rate 
and  that  for  several  important  species  in 
many  areas  of  the  State  removals  either  ex- 
ceeded growth  or  were  extremely  close  to 
exceeding  growth. 

The  main  question  to  be  answered  is: 
What  might  be  the  future  timber-supply 
situation  in  Maine?  In  answer  to  this  ques- 
tion, we  will  present  two  separate  projections, 
which  proceed  from  different  basic  assump- 
tions. However,  underlying  both  of  these  pro- 
jections are  three  common  assumptions:  (1) 
the  total  area  of  commercial  forest  land  in 
Maine  will  remain  basically  unchanged;  (2) 
growth  rates  based  upon  the  average  annual 
net  growth  between  surveys  will  hold  for  the 
next  30  years;  and  (3)  there  will  be  no  major 
increase  in  the  level  of  forest  management  in 
Maine  during  the  next  30  years. 

FIRST  PROJECTION: 

GROWTH   EQUALS   REMOVALS   IN  2000 

The  first  projection  is  based  on  the  objec- 
tive that  the  annual  net  growth  and  removal 
of  growing  stock  will  be  brought  into  balance 
in  30  years.  Growth  now  totals  710.8  million 


cubic  feet  per  year,  and  removals  total  408.7 
million  cubic  feet.  They  would  come  into 
balance  at  860  million  cubic  feet.  Under  this 
projection,  the  total  inventory  of  growing 
stock  would  increase  from  21.3  billion  cubic 
feet  in  1970  to  25.7  billion  in  2000. 

For  this  to  be  accomplished,  the  rate  at 
which  timber  removals  has  been  increasing 
in  recent  years  will  taper  oflf  until  removals 
coincide  with  growth  in  the  year  2000. 


First  projection:  growth  equals  removals  in 

2000.  \ 
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SECOND  PROJECTION: 

REMOVALS  FOLLOW  1958-70  TREND 

This  projection  is  based  on  the  assumption 
that  the  trend  of  timber  removals  for  1958-70 
will  continue  through  the  next  30  years.  Dur- 
ing the  12-year  period  between  surveys,  soft- 
wood removals  have  increased  about  4.5  per- 
cent per  year  while  hardwood  removals  have 
increased  about  5.9  percent  per  year. 

Even  though  present-day  timber  removals 
in  Maine  are  only  58  percent  of  annual  net 
growth,  this  projection  shows  that  there  may 
be  little  room  for  complacency.  Under  this 
projection,  total  removals  of  growing  stock 
would  increase  from  408.7  million  cubic  feet 
in  1970  to  nearly  1.1  biUion  in  the  year  2000. 
Annual  net  growth  would  increase  only  from 
710.8  milhon  cubic  feet  in  1970  to  768  million 
cubic  feet  in  2000.  At  the  same  time  the  total 
growing-stock  inventory  in  the  State  would 
decrease  from  21.3  bilhon  cubic  feet  in  1970 
to  20.6  biUion  in  2000.  Thus  by  the  year  2000 
Maine  would  find  itself  in  the  unenviable 
position  of  harvesting  about  335  million  cubic 
feet  more  each  year  than  is  grown. 

This  situation  becomes  even  more  serious 
when  hardwoods  are  examined.  If  present 
trends  in  hardwood  removals  continue,  they 
will  exceed  growth  by  1973,  according  to  this 
projection.  At  the  end  of  the  30-year  period, 


Second    projection:    removals    continue    on 
present  trend  to  2000. 
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hardwood  removals  would  be  nearly  three 
times  growth.  Overcutting  does  exist  now  in 
many  important  hardwood  species  and  in 
certain  localities.  This  is  particularly  true  in 
western  and  southern  Maine. 

Does  this  projection  mean  that  the  future 
of  Maine's  hardwood  timber  resource  is  in 
doubt?  The  answer  to  this  question  depends 
on  several  considerations. 

First,  it  seems  unlikely  that  the  removals 
of  hardwoods  will  continue  to  increase  at  the 
1958-70  rate.  A  growing  scarcity  of  the  com- 
mercially important  hardwood  species  will 
tend  to  dampen  the  growth  of  industries  that 
consume  these  species. 

Second,  and  perhaps  most  important,  the 
present  hardwood  growth  rate  in  Maine  is 
abnormally  low  at  only  2.5  percent  of  the 
inventory.  The  reason  for  this  appears  to  be 
the  past  history  of  hardwood  timber  har- 
vesting in  Maine.  Many  hardwood  stands  in 
the  State  have  been  high-graded  repeatedly. 
That  is,  only  the  best-quahty  timber  has 
been  removed.  The  result  is  that  present 
hardwood  stands  in  Maine,  particularly 
northern  hardwood  stands,  are  heavily 
stocked  with  slow-growing,  poor-quality  trees. 
So  Uttle  hardwood  timber  in  Maine  is  in 
managed  stands  that  for  all  practical  pur- 
poses one  can  say  that  generally  in  Maine 
hardwoods  are  not  managed.  Given  active 
management  of  Maine's  hardwood  resource, 
it  appears  reasonable  to  conclude  that  the 
average  annual  growth  rate  would  be  raised 
from  the  present  2.5  percent  to  3.5  and  pos- 
sibly 4  percent.  This  would,  of  course,  take 
time  and  a  wide-spread  effort  at  timber  man- 
agement. Thus,  it  appears  conceivable  that, 
through  a  concentrated  effort,  Maine  could 
continue  to  grow  more  hardwood  than  is 
harvested  for  several  years  to  come.  But,  in 
the  absence  of  such  an  effort,  the  day  when 
removals  exceed  growth  in  hardwoods  may 
not  be  far  off. 

Although  this  projection  shows  that  soft- 
wood removals  will  exceed  growth  after  1993, 
the  situation  here  does  not  seem  as  poten- 
tially serious  as  in  the  case  of  hardwoods. 
The  reasons  for  this  appear  to  lie  mostly  in 
the  nature  of  the  two  species  groups  and  in 
the  ownership  pattern  that  prevails  in  each. 

The  great  bulk  of  the  softwood  growing 
stock  in  Maine  is  in  the  northern  portion  of 
the  State  and  is  held  by  owners,  both  in- 
dustrial and  nonindustrial,  who  have  an  ac- 


tive  interest  in  timber  management.  Also,  the 
softwoods  are  typically  held  in  large  tracts, 
which  facilitates  management.  In  contrast, 
the  hardwoods  in  Maine  are  usually  found  in 
small  tracts  held  by  owners  who  often  have 
only  a  secondary  interest  in  forest  manage- 
ment. At  present  most  forest  management  in 
the  spruce-fir  region  can  be  described  as  ex- 
tensive rather  than  intensive.  Present  de- 
mands for  softwood  are  being  met  with  httle 
additional  effort  in  timber  management. 
Given  the  nature  of  the  owners  and  the  areas 
that  they  own,  there  appears  to  be  little 
question  that,  as  annual  removals  of  soft- 
wood begin  to  approach  annual  growth,  tim- 
ber-management activities  will  be  increased 
and  softwood  removals  will  not  exceed 
growth.  Such  a  statement  cannot  safely  be 
made  for  hardwoods  because  of  the  frag- 
mented nature  of  the  ownerships  and  because 
of  the  past  history  of  timber  harvesting  on 
these  ownerships. 


WHY  TIMBER   REMOVALS 
MAY  EXCEED  GROWTH 

An  aggregate  projection  such  as  this  sec- 
ond projection  masks  many  individual  prob- 
lems. Removals  in  1970  exceeded  growth  in 
several  important  hardwood  and  softwood 
species  (table  20).  Northern  white-cedar, 
northern  red  oak,  white  ash,  and  yellow 
birch  growing  stock  and  sawtimber  were  over- 
cut.  The  removal  of  yellow  birch  sawtimber 
in  1970  was  more  than  3  times  the  growth. 
White  pine,  sugar  maple,  and  beech  sawtim- 
ber were  also  overcut  in  1970.  The  reason 
that  total  removals  did  not  exceed  growth  in 
1970  is  that  the  overcutting  of  these  species 


was  offset  by  the  growth  of  species  such  as 
red  maple  and  hemlock,  for  which  only  limited 
markets  exist. 

A  pertinent  explanation  of  why  timber  re- 
movals may  exceed  growth  in  Maine,  as  in- 
dicated by  the  resurvey,  is  that  Maine's  for- 
ests are  producing  timber  at  a  rate  much  be- 
low their  theoretical  potential.  Commercial 
forest  land  is  growing  timber  at  the  rate  of 
42  cubic  feet  per  acre  per  year.  Forest-indus- 
try lands  average  46  cubic  feet  per  acre  per 
year  while  farmer  and  other  private  lands 
average  38  cubic  feet.  Yet,  almost  80  percent 
of  the  commercial  forest  land  in  Maine  is 
theoretically  capable  of  producing  over  50 
cubic  feet  per  year,  and  45  percent  is  capable 
of  growing  85  cubic  feet  or  more  per  acre  per 
year. 

The  reason  why  growth  is  so  far  below  its 
potential  in  Maine  is  that  many  stands  have 
a  large  proportion  of  their  volume  in  rough  or 
rotten  trees.  This  is  particularly  true  for  the 
hardwood  stands.  In  fact,  36  percent  of  all 
hardwood  trees  on  commercial  forest  land 
are  either  rough  or  rotten  trees  (table  11). 
A  look  at  stocking  levels  by  stand  compon- 
ents shows  the  role  of  these  non-growing- 
stock  trees  in  reducing  growth.  When  all  live 
trees  are  considered,  54  percent  of  Maine's 
commercial  forest  land  is  overstocked.  But, 
when  only  growing-stock  trees  are  considered, 
this  percentage  drops  to  16  percent.  Over- 
stocked means  that  there  are  too  many  stems 
per  acre  to  permit  maximum  growth.  There- 
fore a  real  need  exists  to  reduce  the  non- 
growing-stock  component  of  Maine's  timber 
stands,  particularly  hardwood  stands,  so  they 
can  produce  timber  at  a  rate  nearer  their 
potential. 
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Opportunities 


The  previous  section  indicated  that  if 
present  growth  and  timber-removal  trends 
continue,  removals  could  exceed  growth  in 
the  foreseeable  future.  The  previous  section 
and  earlier  sections  have  pointed  to  the  fact 
that,  for  many  important  species,  removals 
already  exceed  growth. 

The  results  of  this  survey  show  that  much 
of  Maine's  commercial  forest  land  needs  ac- 
tive management.  If  Maine's  timber-based 
industries  are  to  continue  to  grow  at  a  rate 
comparable  with  recent  years,  these  areas 
must  be  managed.  Management  needs  appear 
to  be  greatest  in  the  southern  and  western 
portions  of  the  State,  where  most  of  the 
commercial  forest  land  is  held  in  small  tracts 
by  private  nonindustry  owners. 

These  areas  have  often  been  subjected  to  a 
type  of  harvesting  in  which  only  the  most 
marketable  trees  are  harvested  and  in  which 
little  thought  —  and  often  no  thought  —  is 
given  to  the  future  composition  and  condition 
of  the  timber  stand.  Even  though  the  north- 
ern portion  of  the  State  is  generally  able  to 
meet  the  demand  for  its  major  forest  prod- 
ucts, the  groundwork  for  meeting  the  even 
greater  demands  of  the  future  should  be  laid 
now. 


This  white  pine  stand  was  selectively  logged 
8  years  ago. 
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As  we  have  shown  throughout  this  report, 
Maine's  timber-resource  situation  cannot  be 
described  easily  in  broad  terms.  Differing 
stand  conditions,  ownership  needs  and  de- 
sires, markets,  and  many  other  factors  dic- 
tate that  management  planning  is  best 
carried  out  by  technically  trained  personnel 
on  a  stand-by-stand  basis.  Therefore,  we 
must  consider  the  management  of  Maine's 
three  most  important  forest  types  and  the 
protection  of  Maine's  forest  from  fire,  insects, 
and  diseases  from  an  overall  viewpoint.  This 
section  on  forest  management  is  far  from 
complete.  The  reader  who  desires  additional 
information  about  timber  management  is 
directed  to  the  selected  bibliography  (page 
36). 

MANAGEMENT  OF 
EASTERN  WHITE  PINE 

Eastern  white  pine — 1.5  billion  cubic  feet 
of  it — is  one  of  the  most  important  commer- 
cial timber  species  in  Maine.  Although  the 
white  pine  forest  type  covers  11  percent  of 
Maine's  commercial  forest  land,  white  pine  is 
also  an  important  associate  species  in  the 
maple -beech -birch  and  elm -ash -red  maple 
types.  White  pine  is  also  found  in  scattered 
patches  throughout  the  spruce-fir  region. 
White  pine  is  one  of  the  most  versatile  soft- 
woods in  North  America. 

Quality  white  pine  is  always  in  demand  for 
use  in  a  variety  of  products  from  lumber  and 
furniture  to  patterns  and  millwork.  But  the 
problem  in  Maine,  as  in  most  of  the  white 
pine  region,  is  to  find  quality  material.  Of  the 
4.6  biUion  board  feet  of  white  pine  growing 
in  Maine,  about  88  percent  is  in  grade  3  or 
poorer  sawlogs.  White  pine  grows  well  in 
Maine,  but  rarely  does  it  produce  quality 
timber  without  cultural  treatment.  White 
pine  has  two  characteristics — susceptibility 
to  white-pine  weevil  and  the  persistence  of 
dead  or  dying  branches — which  are  dominant 
considerations  in  managing  the  species.  Both 
of  these  characteristics  require  considerable 
attention  to  prevent  degrading  the  tree. 

Perhaps  the  best  place  to  begin  a  discus- 
sion  of   eastern   white   pine   management  is 
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with  white  pine's  worst  enemy,  the  white- 
pine  weevil  (Pissodes  strobi).  This  insect  at- 
tacks and  kills  the  terminal  shoot  of  the  tree. 
The  resulting  injury  seldom  causes  the  death 
of  the  tree,  but  the  lateral  branches  compete 
for  the  position  formerly  held  by  the  terminal 
shoot  or  leader.  This  inevitably  produces  a 
crook  in  the  stem,  which  ultimately  lowers 
log  quality.  The  rapidity  with  which  one 
lateral  shoot  asserts  its  dominance  over  the 
others  determines  the  degree  of  the  crook.  In 
many  cases,  two  laterals  compete  long  enough 
to  establish  a  forked  tree.  In  addition  to  caus- 
ing crook,  weevil  injury  also  causes  a  loss  in 
stem  length,  affecting  2  or  3  years  of  growth. 
Lumber  defects  caused  by  weevil  injury  are: 
cross-grain,  red  rot,  large  branch  knots,  and 
loose  knots.  Weevil  injury  generally  reduces 
board  quality  by  one  grade.  Occasionally  it 
may  cause  no  degrade;  yet  in  other  cases  it 
may  cause  a  reduction  of  as  much  as  three 
grades. 

There  are  several  techniques  for  control- 
ling white-pine  weevil  damage.  Chemical 
sprays  can  be  used  safely  provided  that  pre- 
cautions are  observed  with  applications  and 
dosage  and  that  only  properly  registered  in- 
secticides are  used.  However,  spraying  from 
the  ground  is  expensive  and  time-consuming, 
and  aerial  spraying  has  not  proved  successful. 

Silvicultural  controls  of  the  weevil  have 
been  used,  but  with  limited  success.  Where 
pine  is  growing  as  an  understory  of  a  hard- 
wood stand  it  has  been  shown  that  weevil 
attack  can  be  reduced  by  maintaining  the 
hardwood  ov^erstory  until  the  pine  is  about 
20  feet  tall.  This  method  has  the  drawback 
that  it  tends  to  reduce  height  growth.  How- 
ever, if  the  overstory  is  composed  of  mer- 
chantable hardwoods,  this  drawback  may  be 
acceptable. 

Where  pine  is  growing  in  the  open,  the 
best  approach  seems  to  be  to  keep  the  stands 
densely  stocked  until  the  pine  approaches  20 
feet  in  height.  This  approach  does  not  reduce 
the  incidence  of  weevil  attack;  rather  it  mini- 
mizes the  effect  by  forcing  the  stem  to 
straighten  out  faster. 

When  all  is  said  and  done,  there  are  some 
situations  in  which  the  forest  manager  will  be 
forced  to  the  decision  of  foregoing  the  ex- 
penditure of  any  major  effort  at  weevil  con- 
trol. This  would  be  true  in  stands  that  are 
beyond  8  feet  in  height  or  on  poor  sites,  or  in 
areas   in   which   weevil   damage  is  extremely 


intensive.  The  forest  manager  should  weigh 
the  costs  of  weevil  control  and  its  potential 
success  against  the  possible  return  on  the  in- 
vestment. This  can  be  done  only  on  a  stand- 
by-stand, case-by-case  basis. 

Because  of  white  pine's  characteristic  of 
retaining  dead  branches  for  as  long  as  50 
years,  successful  management  of  white  pine 
for  quality  timber  must  include  a  program  of 
artificial  pruning.  Artificial  pruning  is  a  costly 
and  time-consuming  practice,  but  it  pays  off 
handsomely  in  quality  lumber.  In  a  study  at 
the  Pack  Forest  in  New  York  State,  29 
paired  trees,  one  of  which  was  pruned  to  a 
two-log  height  and  the  other  left  unpruned, 
were  compared  after  16  growing  seasons.  This 
comparison  showed  that,  on  average,  the 
pruned  trees  yielded  40  percent  select  lumber 
while  a  comparable  unpruned  average  tree 
yielded  only  11  percent.  More  important,  the 
retail  lumber  value  of  the  unpruned  tree  was 
$32.43  on  average,  while  the  value  of  pruned 
trees  was  $36.98  each,  a  difference  of  $4.55 
attributable  to  pruning  alone.  The  cost  of 
pruning  was  $.43  per  tree.  This  study  clearly 
demonstrates  the  value  of  pruning  white  pine. 

Although  white  pine  will  grow  just  about 
anywhere  in  Maine  where  pine  seed  happens 
to  land,  not  all  areas  are  capable  of  producing 
quality  stems.  Sites  that  are  very  wet  or 
very  dry  are  not  good  sites.  White  pine  seems 
to  achieve  its  best  development  in  Maine  on 
light  sandy  soil  with  moderate  soil  moisture 
— as  in  southwestern  Maine.  In  addition,  the 
presence  of  quality  pine,  as  previously  de- 
scribed, is  a  good  indication  of  a  good  pine 
site.  Because  producing  quality  pine  is  an 
expensive  and  time-consuming  job,  the  forest 
manager  should  select  the  better  sites  and 
manage  these  intensively  for  quality  produc- 
tion rather  than  attempt  less-than-full  treat- 
ment on  all  the  stands  available  to  him.  There 
are  no  two  ways  about  it:  the  production  of 
quality  white  pine  requires  constant,  long- 
term  attention. 

MANAGEMENT  OF 
NORTHERN   HARDWOODS 

The  maple-beech-birch  forest  type,  often 
called  the  northern  hardwood  type,  is  the 
most  abundant  hardwood  forest  type  in 
Maine.  Northern  hardwoods  cover  about  29 
percent  of  Maine's  forest  land;  most  of  this  is 
in  the  western  portion  of  the  State.  It  is  the 
northern   hardwood   type  that  produces  the 
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more  valuable  hardwood  species  such  as  sugar 
maple,  yellow  birch,  paper  birch,  and  white 
ash.  This  type  also  enhances  the  landscape  by 
providing  the  vibrant  autumn  foliage  and  the 
striking  contrast  of  scattered  paper  birch. 

Most  of  Maine's  northern  hardwoods  have 
been  managed  very  little,  if  at  all.  Most  have 
been  harvested  by  high-grading  methods, 
which  removed  only  the  high-value  species  or 
the  best-quality  trees.  Because  of  these  past 
practices,  today's  stands  contain  more  beech, 
red  maple,  and  similar  low-value  species  than 
if  they  had  been  managed. 

Northern  hardwood  stands  in  Maine,  and 
elsewhere,  can  be  divided  into  two  groups — 
old-growth  stands  and  second-growth  stands. 
Old-growth  stands  are  typically  stands  that 
were  heavily  harvested  about  the  turn  of  the 
century.  Since  then  they  have  either  been 
left  essentially  untouched  or  they  have  been 
high-graded.  They  are  typically  uneven-aged, 
slow-growing  stands  with  a  wide  distribution 
of  diameter  classes,  and  they  have  as  much 
as  one-third  of  their  net  volume  in  rough  and 
rotten  trees.  Second-growth  stands  are  more 
or  less  even-aged  areas  that  have  been  truly 
clearcut  or  heavily  high-graded.  Most  of  these 
stands  have  a  narrow  range  of  diameters.  In 
Maine  many  second-growth  stands  are  ap- 
proaching maturity;  and  because  they  are 
likely  to  be  somewhat  overstocked,  growth 
rates  are  lower  than  they  should  be. 

This  then  is  a  description  of  the  present 
condition  of  Maine's  northern  hardwoods. 
What  management  practices  might  be  em- 
ployed to  help  realize  the  full  potential  of 
this  type? 

Generally  speaking,  northern  hardwoods  on 
the  better  sites  can  be  managed  to  produce 
large  specimens  of  the  most  valuable  species. 
In  old-growth  stands  it  is  often  necessary  to 
begin  management  with  a  salvage  or  im- 
provement harvest  that  would  remove  25  to 
40  percent  of  the  gross  volume  of  the  stand. 
This  harvest  would  remove  any  tree  that 
might  die  before  the  next  harvest,  low-quality 
or  poor-vigor  trees,  less  desirable  species, 
multiple-stem  trees,  and  any  paper  birch  or 
aspen  of  merchantable  size.  In  sections  of  the 
State  that  have  active  hardwood  pulpwood 
markets,  this  harvest  can  be  made  profitable 
by  the  sale  of  pulpwood.  The  paper  birch  and 
other  suitable  species  should  be  sold  as  turn- 
ery bolts  if  possible  in  order  to  reahze  a 
higher  return. 


The  importance  of  frequent  harvests  or 
treatments  in  northern  hardwoods,  in  which 
the  selection  system  of  silviculture  is  being 
employed,  cannot  be  overemphasized.  It  is 
essential  that  some  tree  removal  take  place 
at  least  every  10  to  20  years  to  maintain  op- 
timum stocking  for  maximum  growth  of  the 
higher- value  trees.  These  repeated  harvests 
should  remove  low-value  species,  rough  and 
rotten  trees,  and  sound  mature  trees  of 
shorter-lived  species  such  as  aspen,  birch,  or 
ash.  After  each  harvest  the  stand  should 
contain,  on  the  average,  about  1,900  cubic 
feet  per  acre  or  80  square  feet  of  basal  area. 

The  selection  system  favors  the  very  toler- 
ant species  such  as  sugar  maple,  beech,  hem- 
lock, and  red  spruce.  Where  adequate  mar- 
kets for  these  species  are  available,  or  where 
aesthetic  considerations  are  important,  the 
selection  system  is  the  preferred  method. 

However,  if  birch  or  ash  are  present  and 
adequate  markets  are  available,  some  system 
of  clearcutting,  such  as  clearing  small  areas 
or  strips,  is  preferred.  Paper  birch  and  white 
ash  are  both  intolerant  species,  and  both  are 
high-value  species.  This  means  that,  for  these 
species  to  be  present  in  the  new  stand,  it  is 
necessary  to  remove  all  the  overstory  compe- 
tition and  expose  a  mineral  soil  seedbed  in 
which  birch  and  ash  seed  can  germinate  and 
grow.  Normally,  small  harvested  areas  should 


A    clearcut   strip    designed    to    regenerate 
white  birch. 
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be  about  1/3  to  2/3  acre  in  size,  and  strips 
should  be  50  to  100  feet  in  width,  with  an 
adequate  adjacent  source  of  birch  or  ash  seed. 
Also,  it  is  important  that  birch  should  not  be 
exposed  on  the  north  and  east  sides  of  clear- 
ings because  this  species  is  sensitive  to  sud- 
den exposure  and  the  higher  soil  temperatures 
that  would  occur  in  these  locations.  In  both 
small  and  large  clearcuttings,  it  is  important 
to  remove  or  kill  all  trees,  merchantable  or 
unmerchantable,  over  2  inches  d.b.h. 

Considerable  thought  should  be  given  to 
the  location  and  size  of  cleared  areas  and  to 
the  geographical  frequency  of  cleared  areas 
where  scenic  considerations  are  important. 
The  layman  instinctively  reacts  negatively 
when  he  sees  many  areas  or  a  large  area  on 
which  every  stem  has  been  removed.  Within 
view  of  roads  where  clearcutting  is  the  most 
productive  form  of  silviculture,  signs  or  dis- 
plays should  be  erected  that  explain  the  ap- 
parent devastation. 

Second-growth  stands  should  be  managed 
in  a  manner  similar  to  that  described  for  old- 
growth  stands  where  the  tolerant  species  are 
desired.  This  requires  frequent  cleanings  and 
thinnings  to  develop  an  uneven-aged  stand 
structure.  Where  intolerant  species  are  to  be 
regenerated,  the  stand  may  be  harvested  in 
small  clearings,  strips,  patches,  or  shelter- 
wood  harvests  to  encourage  these  species. 

The  key  factors  in  managing  northern 
hardwoods  are  to  maintain  optimum  stand 
density,  and  thereby  to  maximize  growth  on 
the  high -value  trees;  and  to  prevent  the 
buildup  of  low-value  species  and  rough  and 
rotten  trees  in  the  stands.  Many  of  the  north- 
ern hardwood  stands  in  Maine  contain  far 
more  low-value  or  low-quality  volume  than 
would  be  acceptable  under  management.  This 
need  not  be  tolerated  in  locations  with  ade- 
quate markets  for  lower-quaUty  material. 
Many  stands  could  be  commercially  thinned 
and  cleaned  and  sold  for  pulpwood.  In  many 
cases  these  intermediate  operations  would  net 
the  landowner  some  return  on  his  investment 
while  at  the  same  time  they  would  improve 
his  woodland  and  increase  the  value  of  the 
remaining  stems. 

The  northern  hardwood  type  under  man- 
agement for  timber  production  can  be  as 
pleasant  and  attractive  as  unmanaged  stands. 
In  fact,  in  most  cases  active  management  will 
improve  appearance  by  replacing  rough  and 
rotten    trees    and    less    attractive    low-value 


species    with    large    sugar    maples,    beeches, 
or  ashes. 

MANAGEMENT  OF  SPRUCE  AND  FIR 

The  spruce-fir  forest  type  covers  7.9  mil- 
lion acres  of  Maine.  Most  of  this  area  is  in 
the  northern  half  of  the  State,  and  much  of 
it  is  in  the  more  remote  sections  of  the  north 
country. 

Spruce  and  balsam  fir,  more  than  any  other 
species,  were  responsible  for  the  rapid  devel- 
opment of  the  woodpulp  industry  about  the 
turn  of  the  century.  Today  these  species  are 
still  the  mainstay  of  Maine's  woodpulp  in- 
dustry. In  1970  about  1.9  million  cords  of 
spruce  and  balsam  fir  pulpwood  were  har- 
vested from  Maine's  forest  lands.  Of  this 
volume  (more  than  all  other  species  com- 
bined), 99  percent  was  converted  into  wood- 
pulp  in  Maine  mills. 

Spruce  lumber  has  always  been  an  im- 
portant product  of  Maine's  forests.  In  aU  but 
4  of  the  first  25  years  of  this  century,  spruce 
lumber  production  exceeded  the  production 
of  white  pine  lumber.  Over  the  years  spruce 
has  been  the  second  most  important  softwood 
lumber  species  in  Maine. 

The  spruce-fir  type  can  be  managed  suc- 
cessfully under  either  the  uneven-aged  or 
even-aged  management  regimes.  The  system 
chosen  will  depend  upon  the  objectives  of  the 
owner,  the  accessibility  of  the  area,  the  labor 
supply,  the  available  markets,  and  the  site 
quality. 

UNEVEN-AGED  MANAGEMENT 

Uneven-aged  management  is  best  applied 
to  areas  with  good  sites  that  are  accessible, 
and  where  the  supply  of  both  labor  and  mar- 
kets is  adequate.  Stands  that  are  managed 
under  an  uneven-aged  system  are  usually 
managed  for  higher-value  products  such  as 
sawlogs  and  veneer  logs  as  well  as  for  pulp- 
wood and  boltwood. 

Spruce  and  fir  are  both  shade-tolerant 
species,  and  they  are  capable  of  regenerating 
under  shade.  Because  of  their  shade  toler- 
ance, the  natural  growth  habit  of  undisturbed 
stands  in  the  spruce-fir  region  is  uneven-aged. 
However,  many  uneven-aged  stands  have 
been  converted  to  even-aged  stands  because 
of  such  natural  events  as  insect  attack,  severe 
windstorm,  and  fire. 
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In  a  system  of  uneven-aged  management, 
stands  are  thinned  and  harvested  at  frequent 
intervals  by  single-tree  or  small-group  selec- 
tion. Uneven-aged  management  provides  for 
the  regeneration  of  stands  through  advance 
regeneration  in  the  form  of  seedlings  on  the 
forest  floor.  Also,  the  frequency  of  harvests 
under  uneven-aged  silviculture  allows  the  for- 
est manager  better  control  over  the  species 
mix  of  the  stand,  and  to  harvest  the  shorter- 
lived  balsam  fir  before  it  dies.  Insect  or  dis- 
ease attack  is  less  likely  to  wipe  out  stands 
with  a  mixture  of  species  and  age  classes. 
From  the  aesthetic  viewpoint,  stands  that  are 
harvested  frequently  and  lightly  are  generally 
considered  more  attractive  by  the  public. 

Forest  management  and  harvesting  is 
usually  more  complicated  in  uneven-aged 
stands  than  in  even-aged  stands  because  all 
operations  must  be  conducted  in  a  mixture  of 
species  and  age  classes.  Harvesting  operations 
are  expensive  because  harvests  are  frequent 
and  light  and  a  large  area  must  be  covered  to 


Stands  must  be  scientifically  harvested 
penodlcally  in  order  to  produce  timber  at 
their  full  potential.  In  this  stand  usable 
wood  is  being  lost  to  insects  and  diseases 
as  nature  makes  its  own  harvest. 


harvest  a  given  volume.  Also,  it  is  difficult  to 
utilize  modem  mechanical  harvesting  equip- 
ment because  of  the  mixture  of  species  and 
tree  sizes.  Damage  to  trees  that  are  not  in- 
tended for  harvest  is  difficult  to  avoid,  and 
windthrow  of  residual  trees  can  also  be  a 
problem. 

The  importance  of  periodic  harvests  in  the 
uneven-aged  system  cannot  be  overempha- 
sized. In  accessible  areas  on  better  sites,  the 
operating  interval  should  be  not  more  than 
15  years;  on  less  accessible  or  poorer  sites,  the 
interval  can  be  extended  to  20  or  25  years. 
Harvesting  operations  should  remove  not  only 
the  mature  trees,  but  also  poor-risk  trees, 
poor-quality  (due  to  vigor,  form,  or  species), 
and  trees  that  when  removed  wiU  improve 
spacing.  When  only  merchantable  trees  are 
removed,  the  productivity  and  quality  of  the 
stand  will  be  lowered. 


EVEN-AGED  MANAGEMENT 

The  development  of  highly  mechanized 
harvesting  systems  has  spurred  an  interest 
in  even-aged  management  in  the  spruce-fir 
region.  At  one  time  even-aged  management 
of  spruce-fir  was  not  looked  upon  as  a  satis- 
factory system.  However,  recent  research  has 
shown  that  it  can  be  a  satisfactory  system  of 
management  for  meeting  particular  objectives 
in  many  areas. 

In  even-aged  management,  harvesting  is 
concentrated  at  the  end  of  the  rotation.  Har- 
vests may  take  the  form  of  area,  patch,  or 
strip  clearcuttings  or  shelterwood  harvests. 
Under  these  methods  the  new  stand  is  essen- 
tially even-aged.  In  managed  even-aged 
stands  in  the  spruce-fir  region  of  Maine,  one 
of  the  clearcutting  methods  of  harvesting  can 
usually  be  used  because  most  spruce-fir 
stands  have  more  than  enough  advance  re- 
production to  adequately  stock  the  new 
stand.  In  fact,  it  is  often  necessary  to  thin 
these  new  stands  at  some  point  during  the 
rotation  to  maintain  optimum  stocking  for 
maximum  growth. 

Like  uneven-aged  management,  even-aged 
management  has  its  advantages  and  disad- 
vantages. Many  advantages  stem  from  its 
suitability  for  highly  mechanized  logging. 
With  these  harvesting  systems  individual 
trees  do  not  need  to  be  marked  for  cutting, 
and  a  large  volume  of  wood  can  be  harvested 
with  less  labor  and  at  a  lower  per  unit  cost 
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than  with  other  harvesting  systems.  Many 
mechanical  harvesting  systems  permit  the 
utilization  of  a  greater  portion  of  each  tree 
harvested  than  do  other  systems. 

Although  even-aged  stands  are  generally 
considered  aesthetically  displeasing  by  the 
pubhc  for  a  few  years  after  harvesting,  these 
same  areas  provide  excellent  wildlife  habitat 
by  increasing  the  amount  of  available  food 
and  cover  for  wildlife. 

Because  harvesting  and  cultural  operations 
may  not  be  as  frequent  as  in  uneven-aged 
management,  forest  road  construction  and 
maintenance  is  not  as  large  a  cost.  In  large 
clearcut  areas  a  hot-dry  microclimate  can 
develop  and  reduce  seed  germination  and 
seedling  survival.  Depending  on  the  equip- 
ment used,  some  clearcut  areas  may  have 
large  accumulations  of  slash.  These  slash  ac- 
cumulations can  smother  seedlings  and  create 
a  fire  hazard.  It  should  be  pointed  out,  how- 
ever, that  in  some  mechanized  harvesting  sys- 
tems the  slash  is  scattered  and  presents  less 
of  a  hazard  than  in  conventional  harvesting. 

A  COMPROMISE 

Many  forest  managers  in  the  spruce-fir 
region  have  turned  to  diameter-limit  harvest- 
ing as  a  compromise  between  the  selection 
and  clearcutting  systems  of  harvesting.  Under 
this  method  all  trees  over  a  specified  mini- 
mum diameter  are  removed.  Diameter  limits 
range  from  8  to  15  inches  for  the  spruces 
and  over  6  inches  for  balsam  fir. 

Though  diameter-limit  cutting  keeps  the 
cost  of  harvesting  reasonably  low  and  pro- 
vides a  form  of  partial  harvesting  that  is  con- 
ducive to  future  stand  development,  it  has 
several  shortcomings.  Diameter-limit  harvest- 
ing often  removes  large  vigorous  trees  that 
might  better  be  left  to  grow;  and  small,  poor- 
risk  and  defective  trees  of  all  sizes  may  be 
left.  In  some  areas  harvesting  by  the  diame- 
ter-limit method  removes  too  many  trees  per 
acre,  while  in  other  areas  not  enough  trees 
are  removed.  These  drawbacks  can  be  over- 
come to  some  extent  by  careful  supervision  of 
harvesting  crews  and  by  training  crews  to 
exercise  judgment  in  the  application  of  the 
diameter-limit  guides. 

This  discussion  of  the  principal  methods 
of  managing  spruce  and  balsam  fir  shows  that 
there  are  several  silvicultural  alternatives  for 
harvesting    and    regenerating    these    species. 


The  forest  manager  must  constantly  weigh 
many  economic,  biological,  and  social  factors 
before  he  decides  on  the  best  management 
program  for  the  area. 

Spruce  and  fir  are  rarely  found  in  pure 
stands.  Usually  they  are  found  in  mixture 
with  such  hardwood  species  as  red  maple  and 
birch  and  with  such  softwoods  as  white  pine, 
hemlock,  and  northern  white-cedar.  A  major 
roadblock  to  more  complete  management  and 
utilization  of  the  spruce-fir  forest  is  that  mar- 
kets for  low-quality  hardwoods  are  virtually 
nonexistent  in  many  sections  of  northern 
Maine.  Most  of  the  pulpmills  in  Maine  that 
can  use  hardwoods  are  in  the  southern  half 
of  the  State.  These  mills  have  ample  supplies 
of  low-quality  hardwoods  within  a  reasonable 
hauling  distance  of  the  mill.  Because  of  haul- 
ing costs,  hardwoods  from  northern  Maine 
cannot  compete  with  this  local  wood.  The 
establishment  of  a  kraft  process  woodpulp 
mill  in  northern  Maine  that  would  depend 
primarily  on  the  lower-quality  hardwoods 
would  be  a  significant  step  toward  more  com- 
plete management  and  utilization  of  the  tim- 
ber resources  in  the  spruce-fir  region. 

FOREST  PROTECTION 

An  essential  ingredient  of  successful  man- 
agement is  the  protection  of  the  forest  from 
fire,  insects,  and  disease. 

FIRE  PROTECTION 

The  Maine  Forestry  Department  has  the 
primary  responsibility  for  protecting  Maine's 
17.7  million  acres  of  forest  land  from  fire.  The 
magnitude  of  this  job  can  be  seen  from  the 
fact  that  in  the  fiscal  year  ended  30  June 
1970,  the  Department  spent  $1,943,389  or  65 
percent  of  its  total  expenditures  for  fire  con- 
trol (7). 

To  provide  adequate  forest-fire  control,  the 
State  has  been  divided  into  two  different  or- 
ganizational districts,  one  covering  the  un- 
organized townships  and  one  covering  the 
organized  towns.  The  Maine  Forestry  District 
(MFD),  created  in  1909,  is  composed  pri- 
marily of  the  unorganized  townships  in  the 
northern  portion  of  the  State.  This  district 
consists  of  an  area  of  about  10  million  acres 
of  forest  land.  The  owners  of  forest  land  in 
the  Maine  Forestry  District  provide  three- 
fourths  of  the  cost  of  fire  protection  through 
a  tax  on  their  property.  The  remaining  fourth 
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comes  from  the  Federal  grant-in-aid  pro- 
grams. The  Maine  Forestry  District  is  divided 
into  three  divisions — Northern,  Eastern,  and 
Western.  Each  division  is  headed  by  a  Dis- 
trict Ranger  who  is  responsible  for  all  fire 
control  in  his  district. 

The  organized  towns  include  7  million 
acres  divided  into  seven  fire-control  districts. 
Each  district  is  further  subdivided  into  units. 
Each  district  is  headed  by  a  District  Ranger 
and  each  unit  by  a  Unit  Ranger.  In  the  orga- 
nized towns  the  town  fire  warden  has  the 
primary  responsibility  for  fire  control  in  his 
town.  The  duties  of  the  State  personnel  are 
to  maintain  the  watchman's  towers  and  to 
assist  the  town  fire  warden  in  an  advisory 
and  training  capacity.  State  personnel  take 
over  suppression  operations  only  when  re- 
quested by  the  town  warden,  or  when  several 
towns  are  involved.  Funds  for  fire  control  in 
the  organized  towns  come  from  legislative 
appropriations  and  Federal  matching  funds. 

Through  this  dual  system  the  State  of 
Maine  has  compiled  an  impressive  record  of 
fire  control.  The  following  table  shows  that 
since  1910  the  number  of  forest  fires  per  year 
in  Maine  has  generally  increased,  but  the 
average  size  of  the  fires  has  declined  from  205 
acres  during  the  1910-19  decade  to  8  acres 
during  the  1960-69  decade. 


Number 

Total 

Average  acres 

Decade 

of 

acres 

burned 

fires 

burned 

per  fire 

1910-1919 

1,121 

229,784 

205 

1920-1929 

1,744 

275,251 

158 

1930-1939 

2,516 

282,360 

112 

1940-1949 

4,552 

337,942 

74 

1950-1959 

5,903 

107,631 

18 

1960-1969 

5,292 

42,227 

8 

In  1970  there  were  430  forest  fires  in  Maine, 
and  a  total  of  1,011  acres  were  burned.  Of 
the  430  fires,  all  but  17  percent  were  caused 
by  human  carelessness  or  incendiarism.  The 
most  common  cause  of  fire  was  debris-burn- 
ing, followed  by  lightning.  The  cause  of  the 
fires  in  1970  are  shown  as  follows,  and  this 
distribution  is  typical  for  most  years: 


Cause 

Number 
of  fires 

Percent 
of  total 

Debris-burning 

99 

23 

Lightning 

73 

17 

Smoking 

60 

14 

Incendiary 

52 

12 

Children 

44 

10 

Miscellaneous 

33 

8 

Railroads 

27 

6 

Camp  fires 

26 

6 

Machine  use 

16 

4 

Total 


430 


100 


INSECT  AND  DISEASE 
PROTECTION 

The  Division  of  Entomology  and  Pathology 
of  the  Maine  Forestry  Department  has  over- 
all responsibility  for  protection  from  and  con- 
trol of  insect  and  disease  pests  of  the  State's 
forest  and  shade  trees.  To  fulfill  its  responsi- 
bilities, the  Division  requires  16  percent  of 
the  Department's  budget  to  mount  a  five- 
pronged  attack  on  the  State's  insect-and- 
disease  problems,  consisting  of: 

1.  Detection  and  assessment  surveys 

2.  Research 

3.  Control   measures,    including:    cultural, 
biological,  chemical,  and  mechanical 

4.  Public  education 

5.  Municipal  shade-tree  programs 

Spruce  budworm  remains  the  State's  No.  1 
insect  problem.  This  insect  has  caused  ex- 
tensive mortahty  of  balsam  fir  and  spruce  in 
Maine  since  1910.  During  the  period  1910  to 
1919,  spruce  budworm  killed  27.5  million 
cords  of  spruce  and  fir.  In  recent  years  the 
destruction  by  budworms  has  been  kept 
within  bounds  by  aerial  spraying. 

Another  constant  problem  is  the  white 
pine  blister  rust.  To  keep  the  rust  under 
control,  the  State,  in  cooperation  with  the 
towns  and  the  Federal  Government,  con- 
ducts surveys  to  detect  Ribes  plants,  the  in- 
termediate host,  and  to  eradicate  them. 
White-pine  weevil,  an  insect  pest  of  white 
pine,  has  been  discussed  under  white  pine 
management.  This  pest  also  presents  a  con- 
stant threat  to  white  pine. 

Maine,  like  many  of  its  sister  states,  is 
experiencing  extensive  losses  of  magnificent 
street  and  shade-tree  ebns  from  the  Dutch 
elm  disease.  Since  1955  state  technical  and 
financial  efforts,  cooperatively  with  munici- 
palities, have  increased  and  have  partially 
controlled  the  disease  through  sanitation  pro- 
grams. Successful  containment  of  the  disease 
is  dependent  upon  the  degree  of  commitment 
by  each  municipality. 

The  four  insect  and  disease  problems  dis- 
cussed above  are  only  a  fraction  of  the  total 
list  of  insects  and  diseases  that  require  con- 
trol in  Maine.  To  discuss  each  of  them  would 
fill  many  pages. 
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Appendix 


DEFINITION  OF  TERMS 

Land  Area  Classes 

Land  area. —  (a)  Bureau  of  the  Census.  The  area 
of  dry  land  and  land  that  is  temporarily  or  partly 
covered  by  water,  such  as  marshes,  swamps,  and 
river  flood  plains;  streams,  sloughs,  estuaries,  and 
canals  that  are  less  than  Vs  statute  mile  in  width; 
and  lakes,  reservoirs,  and  ponds  that  are  less  than 
40  acres  in  area,  (b)  Forest  Survey.  The  same  as 
the  Bureau  of  the  Census,  except  that  the  minimum 
width  of  streams,  etc.,  is  120  feet,  and  the  minimum 
size  of  lakes,  etc.,  is  1  acre. 

Forest  land. — Land  that  is  at  least  16.7  percent 
stocked  (contains  at  least  7.5  square  feet  of  basal 
area)  by  forest  trees  of  any  size,  or  that  formerly 
had  such  tree  cover  and  is  not  currently  developed 
for  nonforest  use.  (Forest  trees  are  woody  plants 
that  have  a  well-developed  stem  and  usually  are 
more  than  12  feet  in  height  at  maturity.)  The  mini- 
mum area  for  classification  of  forest  land  is  1  acre. 

Commercial  forest  land. — Forest  land  that  is  pro- 
ducing or  capable  of  producing  crops  of  industrial 
wood  (more  than  20  cubic  feet  per  acre  per  year) 
and  is  not  withdrawn  from  timber  utilization.  (In- 
dustrial wood:  all  roundwood  products  except  fuel- 
wood.) 

Noncommercial  forest  land. — Forest  land  that  is 
incapable  of  yielding  timber  crops  because  of  ad- 
verse site  conditions  (unproductive  forest  land),  and 
productive  forest  land  that  is  withdrawn  from  com- 
mercial timber  use  (productive-reserved  forest  land). 

Productive-reserved  forest  land. — Forest  land  that 
is  sufficiently  productive  to  qualify  as  commercial 
forest  land,  but  is  withdrawn  from  timber  utiliza- 
tion through  statute,  administrative  designation,  or 
exclusive  use  for  Christmas-tree   production. 

Unproductive  forest  land. — Forest  land  that  is  in- 
capable of  producing  20  cubic  feet  per  acre  of  in- 
dustrial wood  under  natural  conditions,  because  of 
adverse  site  conditions. 

Nonforest  land. — Land  that  has  never  supported 
forests,  and  land  formerly  forested  but  now  in  non- 
forest use  such  as  for  crops,  improved  pasture,  resi- 
dential areas,  and  the  like. 

Unorganized  territory  or  towns  (Maine). — An 
area  that  does  not  have  any  form  of  organized  local 
government  and  still  is  a  minor  civil  division. 


Ownership  Classes 

National  Forest. — Federal  lands  that  have  been 
legally  designated  as  National  Forests  or  purchase 
units  and  other  lands  that  are  under  the  adminis- 
tration of  the  Forest  Service. 

Other  Federal. — Lands  (other  than  National  For- 
ests)   that  are  administered  by  Federal  agencies. 

State. — Lands  that  are  owned  by  the  State  of 
Maine  or  leased  to  the  State  for  50  years  or  more. 


County  and  municipal. — Lands  that  are  owned  by 
counties  and  local  public  agencies  or  municipalities 
or  leased  to  them  for  50  years  or  more. 

Forest  industry. — Lands  that  are  owned  by  com- 
panies  or   individuals   operating   wood-using   plants. 

Farmer-owned. — Lands  that  are  owned  by  farm 
operators,  whether  part  of  the  farmstead  or  not. 
Excludes  land  leased  by  farm  operators  from  non- 
farm  owners. 

Miscellaneous  private.  —  Privately  owned  lands 
other  than  forest-industry  and  farmer-owned  lands. 

Stand-size  Classes 

Stand. — A  growth  of  trees  (see  definitions  under 
"Tree  Classes")  on  a  minimum  of  1  acre  of  forest 
land  that  is  at  least  16.7  percent  stocked  by  forest 
trees  of  any  size. 

Sawtimber  stands. — Stands  that  are  at  least  16.7 
percent  stocked  with  growing-stock  trees,  with  half 
or  more  of  total  stocking  in  sawtimber  or  poletimber 
trees,  and  with  sawtimber  stocking  at  least  equal 
to  poletimber  stocking. 

Poletimber  stands. — Stands  that  are  at  least  16.7 
percent  stocked  with  growing-stock  trees  of  which 
half  or  more  of  this  stocking  is  in  poletimber  and/ 
or  sawtimber  trees  and  with  poletimber  stocking 
exceeding  that  of  sawtimber. 

Sapling-seedling  stands. — Stands  that  are  at  least 
16.7  percent  stocked  with  growing-stock  trees  of 
which  more  than  half  of  the  stocking  is  saplings 
and/or  seedlings. 

Nonstocked  areas. — Commercial  forest  land  that 
is  less  than  16.7  percent  stocked  with  growing- 
stock  trees. 

Stocking  Classes 

Stocking. — The   degree   of   occupancy   of   land   by 
trees,  measured  in  terms  of  basal  area  of  trees  in  a 
stand  compared  to  the  basal  area  of  trees  required 
to  utilize  fully  the  growth  potential  of  the  land.  The 
actual  stocking  at  a  point  was  evaluated  against  a 
standard   of  75   square  feet  of  basal  area  per  acre 
(see  definition  of  basal  area  under  "Tree  Measure- 
ment and  Volume").  The  stocking  percentage  for  a 
sample  plot  is  derived  from  the  stocking  for  each  of 
10  points.  Three  categories  of  stocking  are  used: 
All  live  trees. — These  are  used  in  the  classifica- 
tion of  forest  land  and  forest  types. 
Growing-stock    trees. — These    are    used    in    the 
classification   of   stand-size  classes. 
Desirable  trees. — These  are  used  in  the  classifi- 
cation of  area-condition  classes. 

The  degree  of  plot  stocking  is  viewed  as  a  range 
of  values  rather  than  single  points.  A  fully  stocked 
stand  lies  within  the  range  of  100  to  133  percent  of 
the  basal-area  standard.  An  overstocked  stand  con- 
tains more  than  133  percent.  The  range  for  medium 
stocking  is  60  to  100  percent  and  for  poor  stocking 
is  16.7  to  60  percent  of  the  basal-area  standard. 
Forest  land  with  less  than  16.7  percent  of  the  basal- 
area  standard  is  classed  as  nonstocked. 
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Tree  Classes 

Forest  trees. — Woody  plants  that  have  a  well- 
developed  stem  and  usually  are  more  than  12  feet 
in  height  at  maturity. 

Commercial  species. — Tree  species  that  are  pres- 
ently or  prospectively  suitable  for  industrial  wood 
products.  Excludes  species  of  typically  small  size, 
poor  form,  or  inferior  quality,  such  as  hawthorn 
and  sumac. 

Growing-stock  trees.  —  Live  trees  of  commercial 
species  that  are  classified  as  sawtimber,  poletimber, 
saplings,  and  seedlings;  that  is,  all  live  trees  of  com- 
mercial species  except  rough  and  rotten  trees.  (See 
definitions  under  "Class  of  Timber.") 

Acceptable  trees. — Growing-stock  trees  of  commer- 
cial species  that  meet  specified  standards  of  size  and 
quality,  but  do  not  qualify  as  desirable  trees. 

Desirable  trees. — Growing-stock  trees  of  commer- 
cial species,  (a)  that  have  no  serious  quality  defects 
that  limit  present  or  prospective  use  for  timber  prod- 
ucts, (b)  that  are  of  relatively  high  vigor,  and  (c) 
that  contain  no  pathogens  that  may  result  in  death 
or  serious  deterioration  before  rotation  age. 

Rotten  trees. — Live  trees  of  commercial  species 
that  do  not  contain  at  least  one  12-foot  sawlog  or 
two  noncontiguous  sawlogs,  each  8  feet  or  longer, 
now  or  prospectively,  and  do  not  meet  regional  spe- 
cifications for  freedom  from  defect  primarily  because 
of  rot;  that  is,  when  more  than  50  percent  of  the 
cull  volume  in  a  tree  is  rotten. 

Rough  trees. —  (a)  The  same  as  above,  except  that 
rough  trees  do  not  meet  regional  specifications  for 
freedom  from  defect  primarily  because  of  roughness 
or  poor  form,  and  (b)  all  live  trees  that  are  of  non- 
commercial species. 

Site-Quality  Classes 

Site  class. — A  classification  of  forest  land  in  terms 
of  inherent  capacity  to  grow  crops  of  industrial 
wood.  Classifications  are  based  upon  the  mean 
annual  growth  of  growing  stock  attainable  in  fully 
stocked  natural  stands  at  culmination  of  mean  an- 
nual growth. 


up  25  to  50  percent,  in  which  case  the  stand  would 
be  classified  oak-pine.  Hickory  is  seldom  present  in 
Maine.  (Common  associates  include  elm  and  maple.) 
(b)  Oak- pine:  Forests  in  which  hardwoods  make  up 
a  plurality  of  the  stocking,  but  in  which  pines  make 
up  25  to  50  percent  of  the  stocking. 

Elm — ash — red  maple. — Forests  in  which  elm,  ash, 
or  red  maple,  singly  or  in  combination,  make  up  a 
plurality  of  the  stocking.  (Common  associates  in- 
clude beech  and  basswood.) 

Maple — beech — birch.  —  Forests  in  which  sugar 
maple  beech,  or  yellow  birch,  singly  or  in  combina- 
tion, make  up  a  plurality  of  the  stocking.  (Common 
associates  include  hemlock,  elm,  basswood,  and  white 
pine.) 

Aspen — birch. — Forests  in  which  aspen,  balsam 
poplar,  paper  birch,  or  gray  birch,  singly  or  in  com- 
bination, make  up  a  plurality  of  the  stocking.  (Com- 
mon  associates   include   maple  and  balsam  fir.) 

Class  of  Timber 

Softwoods.  —  Coniferous  trees  that  are  usually 
evergreen,  having  needles  or  scalelike  leaves. 

Hardwoods. — Dicotyledonous  trees  that  are  usu- 
ally broad-leaved  and  deciduous. 

Sawtimber  trees. — Live  trees  of  commercial  spe- 
cies, (a)  that  are  of  the  following  minimum  diame- 
ters at  breast  height — softwoods  9.0  inches  and 
hardwoods  11.0  inches,  and  (b)  that  contain  at  least 
one  12-foot  merchantable  sawlog  and  meet  regional 
specifications  for  freedom  from  defect. 

Poletimber  trees. — Live  trees  of  commercial  spe- 
cies that  meet  regional  specifications  of  soundness 
and  form,  and  are  at  least  5.0  inches  in  d.b.h.  but  are 
smaller  than  sawtimber  size. 

Saplings. — Live  trees  of  commercial  species  that 
are  1.0  to  5.0  inches  in  diameter  at  breast  height  and 
of  good  form  and  vigor. 

Seedlings. — Live  trees  of  commercial  species  that 
are  less  than  1.0  inches  in  diameter  at  breast  height 
and  are  expected  to  survive. 

Rough  and  rotten  trees. — See  definitions  under 
"Tree  Classes." 


Forest  Types 

Forest  type. — A  classification  of  forest  land  based 
upon  the  species  forming  a  plurality  of  live-tree 
stocking.  The  many  local  forest  types  in  Maine  were 
combined  into  the  following  major  forest  types: 

White  pine — red  pine — hemlock. — Forests  in  which 
eastern  white  pine,  red  pine,  or  hemlock,  singly  or  in 
combination,  make  up  a  plurality  of  the  stocking. 
(Common  associates  include  aspen,  birch,  and 
maple.) 

Spruce — fir. — Forests  in  which  spruce  or  balsam 
fir,  singly  or  in  combination,  make  up  a  plurality  of 
the  stocking.  Cedar  swamps  are  also  in  this  type. 
(Common  associates  include  white-cedar,  tamarack, 
maple,  birch,  and  hemlock.) 

Oak  and  Oak-pine. —  (a)  Oak:  Forests  in  which 
oaks  or  hickory,  singly  or  in  combination,  make  up 
a  plurality  of  the  stocking,  except  where  pines  make 


Timber  Measurement 
and  Volume 

Basal  area. — The  area  in  square  feet  of  the  cross 
section  at  breast  height  of  a  single  tree,  or  of  all  the 
trees  in  a  stand,  usually  expressed  as  square  feet  of 
basal  area  per  acre. 

Board  foot. — A  unit  of  lumber  measurement  1 
foot  long,  1  foot  wide,  and  1  inch  thick,  or  its 
equivalent.  By  forest-survey  convention,  softwoods 
less  than  9.0  inches  d.b.h.  and  hardwoods  less  than 
11.0  inches  d.b.h.  do  not  contain  board-foot  volume. 

Diameter  at  breast  height  (d.b.h.). — The  diameter 
outside  bark  of  a  standing  tree  measured  at  4V^ 
feet  above  the  ground. 

Growing-stock  volume. — Net  volume,  in  cubic  feet, 
of  live  growing-stock  trees  that  are  5.0  inches  d.b.h. 
and  over,  from  a  1-foot  stimip  to  a  minimum  4.0- 
inch  top  diameter  outside  bark  of  the  central  stem, 
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or  to  the  point  where  the  central  stem  breaks  into 
limbs.  Net  volume  equals  gross  volume  less  deduc- 
tion for  rot. 

International  V-t-inch  rule. — A  log  rule,  or  formula, 
for  estimating  the  board-foot  volume  of  logs.  Stated 
mathematically,  the  formula  is  [  -jD"  x  0.22 1  — 
0.71  D  ]  X  0.904762  for  4-foot  sections,  where  D  = 
the  diameter  inside  bark  at  the  small  end  of  the 
4-foot  section.  The  International  ^/4-inch  rule  is  used 
as  the  USDA  Forest  Service  standard  log  rule  in  the 
northeastern  United  States. 

Standard  cord. — A  unit  of  measure  for  stacked 
bolts  of  wood,  encompassing  128  cubic  feet  of  wood, 
bark,  and  air  space.  Cord  estimates  can  be  derived 
from  cubic-foot  estimates  of  growing  stock  by  apply- 
ing an  average  factor  of  80  cubic  feet  of  wood  (in- 
side bark)  per  rough  cord;  the  cubic-foot  estimates 
of  volume  suitable  for  pulpwood  in  Maine  can  be 
converted  to  cords  by  dividing  by  an  average  factor 
of  85  cubic  feet  of  wood  per  rough  cord  in  lieu  of 
any  other  converting  factors. 

Sawtimber  volume.- — Net  volume  in  board  feet. 
International  Vi-inch  rule,  of  merchantable  sawlogs 
in  live  sawtimber  trees.  Net  volume  equals  gross 
volume  less  deductions  for  rot,  sweep,  and  other 
defects  that  affect  use  for  lumber. 

Sawlog. — A  log  that  meets  minimum  standards  of 
diameter,  length,  and  defect,  including  logs  at  least 
8  feet  long,  and  with  a  minimum  diameter  inside 
bark  of  6  inches  for  softwoods  and  8  inches  for 
hardwoods.  (See  specifications  under  "Log  Grade 
Classification.") 

Sawlog  portion. — That  part  of  the  bole  of  a  saw- 
timber tree  between  the  stump  and  the  sawlog  top 
(merchantable  height). 

Sawlog  top. — The  point  on  the  bole  of  a  saw- 
timber tree  above  which  a  sawlog  cannot  be  pro- 
duced. The  minimum  sawlog  top  is  7.0  inches  d.o.b. 
for  softwoods  and  9.0  inches  d.o.b.  for  hardwoods. 

Upper-stem  portion. — That  part  of  the  main  stem 
or  fork  of  a  sawtimber  tree  above  the  sawlog  top  to 
a  diameter  of  4.0  inches  outside  bark  or  to  the  point 
where  the  main  stem  or  fork  breaks  into  limbs. 

Log  Grade  Classification 
Log  grades  are  a  classification  of  logs  based  on 
external  characteristics  as  indicators  of  quality  or 
value.  The  log-grade  standards  and  grading  systems 
for  softwood  and  hardwood  species  used  in  this 
forest  survey  of  Maine  are  shown  in  the  following 
specifications: 


METHODS  USED  TO  DETERMINE 
SCALING  DEDUCTION 

(Examples  based  on  an  8-foot  log  with  20-inch  scaling  diameter) 


If    section    of    lx>\e    is    affected,    deduct    percent    of    log    length 
affected. 

2 


Example 


25  percent  cull 


If  sector  is  affected,  multiply  percent  of  circle  times  percent  of 
length. 


Example: 


60°     ^  _L 

360"  8 


6  percent  cull 


For   a    crook,    multiply   proportion   of   diameter   displaced    times 

proportion  of  log  length  affected  by  crook.* 

10  2 

Example:    -— —   X  —3—  =  12  percent  board-fool  cull 

20  o 


For  a  sweep,  determine  sweep  departure  and  subtract  1  inch  for 
16-foot  logs.  Divide  by  log  dial 

=  35  percent  board-foot  cull" 


8-foot  logs  or  2  inches  for  16-foot  logs.  Divide  by  log  diameter 
1 


Example: 


20 


For  interior  cull,  square  out  interior  cull  as  a  percent  of  total 
volume  of  the  section.  For  board-foot  cull,  add  1  inch  to  width 
and  to  thickness;  for  cubic-foot  cull,  use  actual  dimensions  of  rot. 
For  lx)ard-foot  cull  divide  width  and  thickness  by  the  scaling 
diameter  (average  d.i.b.,  small  end)  minus  1;  for  cubic-foot  cull, 
divide  by  scaling  diameter.  Multiply  fractions  by  percent  of  log 
affected. 

X    10      ..     2 


Example: 


20-1 


X 


6  percent  cubic-foot  cull 


•  No  reduction  of  cubic-foot  volume  will  be  made. 
'*  If  a  straight  line  between  A  and  B  falls  outside  the  bark,  the 
affected  section  is  over  50  percent  cull  in  board  feet. 


39 


WHITE  PINE  LOG  GRADES 

(Unpublished   trial   specifications,    revised   1963) 


Los 
grade 


Minimum    size 


Diameter      Length' 


Defect  allowance 

Sweep  Total   cull 

or  including 
crook  sweep 


Maximum 
wcei'il 
injury 


Allowable   knot   size 
(inches)    on   3    best 
faces  or  minimum  clear- 
ness  on   4   faces 


Inches  Feet 

12  &  13  8-16 


Percent         Percent 
20  50 


No.    1 


Number  Inches 

4   faces   free  of  knots    Vi"   or 
larger    full    length    of   log. 


14  + 


10-16 


50 


2  faces  free  of  knots  V4"  or 
larger  full  length  of  log,  or 
4  faces  free  of  knots  '/4"  or 
larger  50  percent  length  of 
log    (6'   minimum   length) =. 


No.    2 


8-16 


30 


50 


Sound    red    knots    <    '    D/6 
and   no  larger   than  3". 

Black    knots: 

Butt  logs  "<    D/12  and  no 
larger  than   IV2". 

Upper    logs    <     D/10    and 
no  larger  than  1V4". 
or 

4   faces   free  of   knots    V2"   or 
larger    50    percent    length    of 
log. 


No.    3 


6  + 


8-i(; 


40 


50 


8'    logs: 
1    weevil 


10'+    logs: 
2   weevils 


Sound   red  knots   <   D/3  and 
no   larger   than   5". 

Black   knots    <    D/6   and   no 
larger  than  2Vi". 


No.    4 


6+ 


8-16 


50 


50 


No    limit         No   limit. 


'  Plus    trim. 

-  If  the  sum  of  the  diameters  of  sound  red  knots  plus  2X    (sum  of  the  diameters  of  dead  or  black 
knots)  in  inches  is   <    Vi  the  diameter  of  the  log  (in  inches). 
'  <  means  equal  to  or  less  than. 


SPRUCE,  FIR,  HEMLOCK,  TAMARACK,  AND  CEDAR  LOG  GRADE 

(Minimum    merchantability  specifications) 


Minimum    size 

Defect 

allowance 

Log 
grade 

Diameter' 

Length' 

Sweep 

or 
crook 

Total 
deduction 

Other 
requirements 

Inches 

Feet 

Percent 

Percent 

10-12 

8-16    in 

2-foot 

multiples 

25 

50 

Sound    knots   not   over   2   inches 
in  diameter  permitted.  Shake  per- 
mitted up  to  20  percent  of  gross 
scale  if  not  combined  with  other 

1 

serious   defects. 

13  + 

8-16    in 

25 

50 

Sound    knots    not    over    3    inches 

2-foot 

in  diameter  permitted.  Shake  per- 

multiples 

mitted  up  to  20  percent  of  gross 
scale  if  not  combined  with  other 
serious   defects. 

At  small  end  of  log. 
Without    trim. 
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HARDWOOD  FACTORY  LUMBER  LOG-GRADE  SPECIFICATIONS 

(From  U.S.  Forest  Products  Laboratory  Report  D  1737) 


flRADF  'FACTORS* 

SPECIFICATIONS 

Log  Grade   1 

Log  Grade  2 

Log  Grade  3 

Position   in   tree 

Butts      „   ,,     „ 

Butts   &    uppers 
only 

Butts   &    uppers 

Butts  & 
uppers 

Minimum  diameter   (inches) 

13-151         16-19 

20  + 

IF 

12  + 

8  + 

Minimum  length   (feet) 

10+             10+ 

10+ 

10  + 

8-9 

10-11 

12  + 

8+ 

Min.    length    (ft.) 

7                   5 

3 

3 

3 

3 

3 

2 

Clear   cuttings'"* 
on  each  of  the 

Max.    number 

2 

2 

2 

2 

2 

2 

3 

— 

3  best  faces 

Min.  yield  in 
face  length 

5/6 

5/6 

5/6 

2/3 

3/4 

2/3 

2/3 

1/2 

Max.  sweep  and  crook  allowance 
(percent  of  gross  volume) 

15 

30 

50 

Max.  cull  and  sweep  allowance 
(percent  of  gross  volume) 

403 

50* 

50 

*  End  defects,  although  not  visible  in 
standing  trees,  are  important  in  grading 
cut  logs.  Instructions  for  dealing  with 
this  factor  are  contained  in  Forest  Prod. 
Lab.   Rpt.  D  1737. 

*'■■'  A  clear  cutting  is  a  portion  of  a  face 
free  of  defects,  extending  the  width  of 
the  face.  A  face  is  one-fourth  the  surface 
of  the  log  as  divided   lengthwise. 


'  Ash    and    basswood    butts    can    be    12    inches    if    otherwise 
meeting  requirements  for  small  No.  I's. 

-  10-inch    logs    of    all    species    can    be    No.    2    if    otherwise 
meeting  requirements  for  small  No.  I's. 

'  Otherwise  No.   1  logs  with  41-50  percent  cull  can  be  No.  2. 

'  Otherwise  No.  2  logs  with  51-60  percent  cull  can  be  No.  3. 


Source:    A   Guide   to  Hardwood   Log   Grading    (pg     11),  NE.    Forest  Exp.   Sta.,   Upper  Darby,   Pa.    1965. 


HARDWOOD  CONSTRUCTION  LOG  SPECIFICATIONS 


GRADE  FACTORS 

SPECIFICATIONS 

Position   in   tree 

Butts   and    uppers 

Scaling    diameter    (inches) 

8  + 

Length,  without  trim   (feet) 

8  + 

Clear  cuttings 

No  requirements:   not  graded  on  cutting  basis. 

Max.   sweep  allowance 

One-fourth  d.i.b.  of  small  end  for  half  logs, 
and   one-half   d.i.b.    for   logs   16   feet   long. 

Single   knots 

Any    number,    if    none    has    an    average    collar' 
diameter    that    is   more    than   one-third    of    log 
diameter  at  point  of  occurrence. 

Sound   surface 

defects 

permitted 

Whorled    knots 

Any  number,  provided  the  sum  of  the  collar 
diameters  does  not  exceed  one-third  the  log 
diameter  at  point  of  occurrence. 

Holes 

Any  number  not  exceeding  knot  specifications 
if  they  do  not  extend  more  than  3  inches  into 
the  contained  tie  or  timber. 

Unsound   surface 

defects 

permitted** 

Any   number   and   size   if   they   do   not   extend   into   contained   tie 
or    timber.    If    they    extend    into    contained    tie    or    timber,    they 
shall    not    exceed    size,    number,    and    depth   of   limits    for   sound 
defects. 

*  Knot    collar    is    the    average   of    the   vertical    and    horizontal    diameters   of   the   limb 

or  knot  swelling  as  measured  flush  with  the  surface  of  the  log. 
"*  Interior   defects   are   not   visible   in   standing   trees.   They   are  considered   in   grading 
cut   logs.    No   interior   defects   are   permitted   except  one   shake   not  more   than   one- 
third    the    width    of    the   contained    tie   or    timber,    and   one   split    not   more    than    5 
inches   long. 

Source:    A  Guide   to  Hardwood  Log  Grading,    (pg.  28),  NE.   Forest  Exp.  Sta.,  Upper 
Darby,  Pa.  1965. 
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Net  Annual  Growth 
and  Timber  Rennovals 

Average  annual  net  growth  of  growing  stock. — 
The  change  (resulting  from  natural  causes)  in  vol- 
ume of  sound  wood  in  sawtimber  and  poletimber 
trees  during  the  period  between  surveys,  divided  by 
the  length  of  the  period.  (Components  of  annual 
net  growth  of  growing  stock  include  the  increment 
in  net  volume  of  trees  present  at  the  beginning  of 
the  period  and  surviving  to  its  end,  plus  net  volume 
of  trees  reaching  poletimber  size  during  the  period, 
minus  the  net  volume  of  trees  that  died  during  the 
period,  minus  the  net  volume  of  trees  that  became 
rough  or  rotten  trees  during  the  period,  cull  incre- 
ment.) 

Average  annual  ingrowth  of  growing  stock. — The 
net  cubic-foot  volume  of  trees  now  classed  as  grow- 
ing stock  that  were  less  than  5.0  inches  d.b.h.  on 
the  initial  survey,  divided  by  the  length  of  the 
period  between  surveys. 

Average  annual  mortality  of  growing  stock. — The 
net  cubic-foot  volume  removed  from  the  growing 
stock  because  of  death  from  natural  causes  during 
the  period  between  surveys,  divided  by  the  length 
of  the  period  between  surveys. 

Average  annual  growing-stock  removals. — The  net 
cubic-foot  volume  of  growing-stock  trees  harvested 
or  killed  in  logging,  cultural  operations  such  as 
timber-stand  improvement,  land-clearing,  or  changes 
in  land  use  during  the  period  between  surveys,  con- 
verted to  an  annual  basis. 

Average  annual  net  growth  of  sawtimber. — The 
change  (resulting  from  natural  causes)  in  net 
board-foot  volume  of  sawtimber  during  the  period 
between  surveys,  divided  by  the  length  of  the 
period.  (Components  of  annual  net  growth  of  saw- 
timber include  the  increment  in  net  volume  of  saw- 
timber trees  present  at  the  beginning  of  the  period 
and  surviving  to  its  end,  plus  the  net  volume  of 
trees  reaching  sawtimber  size  during  the  period, 
minus  the  net  volume  of  sawtimber  trees  that  died 
during  the  period,  minus  the  net  volume  of  saw- 
timber trees  that  became  rough  or  rotten  during 
the  period  between  surveys,   cull  increment.) 

Average  annual  ingrowth  of  sawtimber. — The  net 
board-foot  volume  of  trees  now  classed  as  saw- 
timber that  were  not  tallied  as  such  on  the  initial 
survey,  divided  by  the  length  of  the  period  between 
surveys. 

Average  annual  mortality  of  sawtimber. — The  net 
board-foot  volume  removed  from  live  sawtimber  by 
death  from  natural  causes  during  the  period  be- 
tween surveys,  divided  by  the  length  of  the  period 
between  surveys. 

Average  annual  sawtimber  removals. — The  net 
board-foot  volume  of  sawtimber  trees  harvested  or 
killed  in  logging,  cultural  operations  such  as  timber- 
stand  improvement,  land-clearing,  or  changes  in 
land  use  during  the  period  between  surveys,  con- 
verted to  an  annual  basis. 

Cull  increment. — The  net  volume  of  growing-stock 
trees  on  the  initial  inventory  that  became  rough  or 
rotten   trees   in   the  second   inventory. 

Logging  residues. — The  unused  growing-stock  vol- 
ume of  trees  cut  for  products  and  the  total  growing- 


stock    volume    of    trees    destroyed    in    the   course    of 
logging  but  not   removed  for  products. 

Other  removals. — The  growing-stock  volume  of 
trees  that  were  removed  from  the  inventory  and  not 
used  for  products,  by  cultural  operations  (i.e., 
weeding,  thinning,  etc.),  land-clearing,  and  reclassi- 
fication of  some  commercial  forest  land  as  non- 
commercial forest  land. 

Plant  byproducts. — Wood  products,  such  as  slabs, 
edgings,  and  veneer  cores,  that  are  obtained  inci- 
dental to  the  production  of  timber  products  and  are 
utilized  in  the  manufacture  of  other  timber  products. 
(Bark  is  not  included.) 

Plant  residues. — Wood  material  produced  inci- 
dental to  the  production  of  timber  products  but  not 
utilized. 

Roundwood  products. — Logs,  bolts,  or  other  round 
sections  cut  from  growing  stock  or  non-growing 
stock   for  industrial   or  nonindustrial  uses. 

Timber  products. — Roundwood  products  and  plant 
byproducts  from  all  sources. 

Timber  removals. — The  growing-stock  volume  of 
trees  removed  from  the  inventory  for  roundwood 
products,  plus  logging  residues  and  other  removals. 

Annual  net  growth  trend-level. — The  estimated 
growth  of  growing  stock  or  sawtimber  for  a  specific 
year  that  is  consistent  with  the  average  annual 
growth  during  the  period  between  surveys  and  with 
the  current   inventory.    (1970  for  Maine.) 

Annual  removals  trend-level. — The  estimated  re- 
movals of  growing  stock  or  sawtimber  for  a  specific 
year  that  is  consistent  with  the  trend  of  removals 
during  the  period  between  surveys  and  with  the 
current   inventory.    (1970  for   Maine.) 


FOREST-SURVEY  METHODS 

The  Northeastern  Forest  Experiment  Station's 
Forest  Survey  project  used  the  sampling-with-partial 
replacement  (SPR)  design  in  the  re-inventory  of 
Maine's  timber  resource.  With  this  design,  estimates 
of  forest  area  and  timber  volume  were  made  by 
combining  a  subsample  of  remeasured  plots,  a  re- 
gression updating  of  the  initial  inventory,  and  a 
new  independent  photo  and  ground-plot  inventory. 
Thus  the  SPR  design,  by  combining  two  independ- 
ent estimates  of  the  inventory,  yields  a  better  esti- 
mate  of   the   timber   resource  at  a   given   cost. 

One  estimate  is  based  on  the  updating  of  the 
initial  survey  (1959).  This  required  the  remeasure- 
ment  of  a  subsample  of  the  initial  inventory  ground 
plots.  With  the  area-change  and  cur  rent- volume 
estimates  obtained  from  the  remeasured  sample 
plots,  regression  techniques  were  used  to  update  all 
the  initial  ground  and  photo  plots  to  obtain  an 
independent  estimate  of  current  timber  volume  and 
forest  area. 

The  second  estimate  is  also  based  on  a  large 
photo-plot  sample  with  a  subsample  of  ground  plots. 
For  the  second  estimate  the  most  recent  aerial 
photography  coverage  of  Maine  was  used.  Photo 
plots  were  pinpointed  on  each  photograph  to  pro- 
vide a  uniformly  distributed  sample  of  the  area. 
Each  photo  plot  was  examined  stereoscopically  and 
classified  as  either  forest  or  nonforest  land.  Those 
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classified  as  forest  land  were  further  stratified  into 
cubic-foot-volume-per-acre  classes.  A  subsample  of 
these  photo  plots,  which  was  selected  to  be  pro- 
portional to  the  area  in  a  photo  class,  was  measured 
on  the  ground.  From  this  ground  measurement, 
estimates  of  the  mean  and  variance  of  each  photo 
class  were  obtained.  These  means  were  expanded 
by  photo-strata  areas  to  yield  a  second  independent 
estimate  of  forest  area  and  timber  volume. 

The  final  estimates  of  current  forest  area  and 
timber  volume  were  developed  by  combining  these 
two  independent  estimates.  The  combination  process 
consisted  of  weighting  each  estimate  by  the  recipro- 
cal of  its  variance  and  then  adding  them.  The  asso- 
ciated sampling  error  for  this  new  estimate  was  also 
obtained.  These  combined  totals  were  partitioned 
into  the  various  categories  of  area  and  volume  (e.g., 
volume  by  species  and  d.b.h.  class)  using  the  data 
obtained  from  the  new  ground-plot  sample. 

In  addition  to  estimating  current  timber  volume 
and  forest  area,  the  forest  survey  of  Maine  was 
designed  to  obtain  an  estimate  of  the  components 
of  average  annual  change  during  the  period  between 
the  initial  and  the  current  inventories.  The  parame- 
ters of  interest  include  area  change  from  forest  to 
nonforest  and  vice  versa,  timber  growth,  timber  re- 
movals, and  timber  mortality.  All  this  information 
was  obtained  from  the  remeasured  plots.  The  timber- 
change  parameters  were  obtained  by  a  tree-by-tree 
reconciliation  of  each  remeasured  plot.  The  recon- 
ciliation code  for  each  remeasured  tree  was  used  to 
make  estimates  of  the  parameters  of  change,  by 
species.  The  estimates  of  change  were  expressed  as 
an  average  annual  figure  by  dividing  the  total  for 
the  period  by  the  number  of  years  between  measure- 
ments. These  estimates  were  then  used  to  compute 
the  annual  net  growth,  mortality,  and  removals  for 
1970. 

Remeasured-Plot  Phase 

The  initial  forest  inventory  of  Maine  consisted  of 
a  large  photo-plot  sample  plus  a  ground  measure- 
ment of  a  subsample  of  these  photo  plots.  (At  the 
initial  survey  occasion,  the  ground  plots  were 
selected  according  to  optimum  allocation  for  volume 
estimation.)  The  photo  plots  were  stratified  accord- 
ing to  land  use  as  forest  or  nonforest.  The  forest 
plots  were  further  classified  into  volume  classes.  A 
total  of  2,267  ground  plots  were  measured  by  field 
crews  during  this  first  inventory.  These  ground 
samples   were    1/5-acre   circular   plots. 

At  this  second  measurement  occasion,  a  sample 
of  902  of  the  initial  ground  plots  (including  62  non- 
forest plots) — selected  randomly  within  each  initial 
photo-plot  class — was  revisited.  These  remeasured 
plots  were  distributed  within  the  nine  geographic 
units  of  Maine  as  follows: 

Washington  County  60 

Aroostook  County  211 

Penobscot  County  98 

Hancock  County  61 

Piscataquis  County  130 

Capitol  Region  55 

Somerset   County  116 

Casco  Bay  Region  68 

Western  Maine  103 


The  plot  center  was  relocated  for  each  remeas- 
ured plot.  On  those  plots  that  were  forested,  all  the 
trees  on  the  1/5-acre  were  tallied.  The  new  tally 
was  reconciled  with  the  initial  tally  to  account  for 
every    tree   at   both    occasions. 


New  Ground-Plot  Phase 

The  source  of  the  new  independent  estimates  of 
volume  and  forest  area  was  a  new  photo  stratifica- 
tion with  a  subsample  of  ground  measurements.  The 
photo  sample  of  Maine  consisted  of  about  36,000 
photo  points  on  the  latest  available  aerial  photog- 
raphy. A  subset  of  1,587  of  these  photo  plots,  in- 
cluding 159  nonforest  plots,  was  located  on  the 
ground.  Land  use  was  verified  and  tree-measure- 
ment data  were  recorded  for  the  1,428  forest  plots. 
Unlike  the  initial  inventory,  in  which  fixed-radius 
1/5-acre  plots  were  tallied,  the  new  ground  plots 
consisted  of  a  cluster  of  10  prism  points  systemati- 
cally covering  approximately  1  acre.  At  each  point, 
trees  were  selected  for  tally  by  using  a  prism  with 
a  basal-area  factor  of  37.5.  Area-attribute  data  were 
also  tallied  at  each  of  the  10  points. 

The  new  ground  plots  in  Maine  were  distributed 
within  the  geographic  strata  as  follows: 

Washington  County  157 

Aroostook  County  360 

Penobscot  County  172 

Hancock  County  76 

Piscataquis  County  187 

Capitol  Region  118 

Somerset  County  198 

Casco  Bay  Region  131 

Western  Maine  188 


Data  Processing 

Field  tally  data  consisting  of  plot  and  individual- 
tree  information  were  processed  and  compiled  into 
various  tables,  using  FINSYS — Forest  Inventory 
System  —  on  modern,  large-capacity,  high-speed 
computers. 

FINSYS  is  a  data-processing  system  consisting 
primarily  of  a  series  of  computer  programs  that  was 
developed  by  the  Northeastern  Forest  Experiment 
Station  to  process  and  compile  a  large  volume  of 
forest-inventory  data.  The  system  consists  of  an 
editing  subsystem  that  edits  field  tally  data  for 
errors;  a  table-compiling  subsystem  that  compiles 
tables  from  edited  field  data;  and,  finally,  an  output 
subsystem  that  expands  the  plot  data  to  geographic 
unit  or  statewide  estimates  £md  prints  the  final 
tables. 

FINSYS  was  described  in  a  series  of  research 
papers  by  R.  W.  Wilson  and  R.  C.  Peters  in  1967: 
The  Northeastern  Forest  Inventory  Data  Process- 
ing System.  USDA  Forest  Service  Research  Papers 
NE-ei  and  NE-70  to  80. 

Before  modern  computers  came  into  use,  the 
compiling  of  forest-inventory  data  was  a  major 
bottleneck  in  forest-inventory  work.  Using  FINSYS, 
it  is  possible,  as  in  the  case  of  the  resurvey  of 
Maine,  to  have  preliminary  estimates  available  for 
geographic  units  within  6  months  after  the  last 
plot  is  taken.  To  process  and  compile  a  geographic 
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unit,  from  key-punching  to  the  output  of  tables, 
requires  about  2V2  months  of  elapsed  time  and 
about  214   hours  of  computer  time. 

FINSYS  has  several  features  that  make  it  unique. 
One  of  these  is  the  ability  not  only  to  calculate  in- 
ventory estimates  but  also  to  calculate  the  variance 
and  sampling  error  for  each  estimate.  This  feature 
provides  the  user  with  a  measure  of  the  reliability 
of  each  statistic  and  the  ability  to  determine  the 
reliability  of  a  new  estimate  based  upon  a  data 
combination  he  may  make. 

Another  feature  of  FINSYS  is  its  flexibility.  The 
system  is  not  restricted  to  the  Northeastern  forest 
survey,  but  can  be  used  for  any  large-scale  forest 
inventory.  Also,  the  system  does  not  produce  a 
standard  set  of  tables.  The  individual  user  specifies 
the  tables  to  be  developed  according  to  his  particu- 
lar need.  Thus,  at  any  stage  in  the  data-processing 
phase  or  even  at  a  later  date,  a  specific  table  can  be 
developed  with  minimum  effort. 

The  data-processing  of  the  resurvey  of  Maine 
entailed  the  preparation  and  processing  of  approxi- 
mately 100,000  data  cards.  The  data  from  these 
cards  were  used  to  compile  more  than  50  different 
tables  for  each  of  the  nine  geographic  units  in 
Maine. 

County  Data 

Many  users  of  forest-survey  data  have  shown  a 
need  for  county  information.  To  provide  such  in- 
formation within  the  framework  of  the  survey  de- 
sign, tables  for  counties  where  more  than  one 
county  makes  up  a  geographic  stratum  have  been 
developed,  based  on  a  survey-unit  partitioning 
technique. 

First  the  survey-unit  means  and  variances  for  the 
various  photo-plot  strata  were  applied  to  the  photo- 
plot  data  for  each  county  within  the  survey  unit. 
This  yielded  an  estimate  of  total  volume  or  total 
commercial  forest-land  area  for  each  county.  Next, 
the  data  from  all  the  new  ground  plots  in  the  unit 
were  used  to  partition  the  county  totals  into  their 
various  components.  For  example,  if  a  table  of 
cubic-foot  volume  by  softwoods  and  hardwoods  is 
to  be  made  for  a  county,  the  estimate  of  total  cubic- 
foot  volume  for  that  county  is  partitioned  into 
softwood  and  hardwood  totals  according  to  the  pro- 
portion of  softwoods  and  hardwoods  for  all  new 
forest-survey  ground  plots  within  the  unit. 

In  those  units  that  contain  only  one  county,  the 
county  is  synonymous  with  the  geographical  unit. 

Comparisons 
Between  Inventories 

After  inventories  have  been  completed  for  several 
points  in  time,  it  is  desirable  to  evaluate  the  trends 
between  the  several  inventories  and  to  make  com- 
parisons. A  comparison  of  the  1970-71  and  the  1958- 
59  forest-survey  estimates  of  volume,  growth,  re- 
movals, and  mortality  was  made  for  Maine.  A 
computer  program,  TRAS  (Timber  Resource  Analy- 
sis System) ,  was  used. 

Since  the  survey-unit  boundaries  were  different 
at  the  first  occasion,  no  direct  comparisons  of  pub- 


lished data  can  be  made  between  units.  Present 
plans  call  for  the  same  units  to  be  used  for  the 
third  inventory  as  were  used  for  the  second  inven- 
tory so  comparisons  between  units  will  be  possible 
at  that  time.  The  procedure  for  obtaining  county 
data  (see  "Forest  Survey  Methods")  was  different 
on  the  two  surveys,  so  comparisons  of  area  and 
volume  for  a  county  are  subject  to  procedural 
differences  in  the  estimates  as  well  as  to  sampling 
errors. 

Because  of  changes  in  procedures  and  in  defini- 
tions it  was  necessary  to  adjust  the  1959  inventory- 
volume  estimate  to  what  it  would  have  been  had 
the  1968-70  procedures  and  definitions  been  used 
in  1959.  This  process  involved  several  calculations 
and  adjustments  in  the  1959  inventory  in  order  to 
make  it  comparable  with  the  1971  inventory.  One 
important  step  in  this  process  was  to  recalculate  the 
1959  inventory  volume,  using  the  average  net  vol- 
ume per  tree  from  the  resurvey.  To  do  this,  the 
average  net  volume  per  tree  developed  from  the 
resurvey  for  each  2-inch  diameter  class  was  multi- 
plied by  the  number  of  trees  in  each  2-inch  diameter 
class  from  the  1959  inventory.  These  calculations 
resulted  in  an  inventory  estimate  for  1959  adjusted 
to  1968-70  standards.  These  adjusted  1959  volume 
estimates  for  Maine  are: 

•  For   softwood   growing-stock   volume,   6.6   percent 
greater  than  was  reported. 

•  For    hardwood    growing    stock    volume,    both    the 
adjusted  and  reported  estimates  are  the  same. 

•  For  softwood  sawtimber  volume,  5.6  percent  lower 
than  reported. 

•  And  for  hardwood  sawtimber  volume,  2.3  percent 
lower  than  reported. 

It  is  these  adjusted  1959  estimates,  not  the  volume 
estimates  published  in  the  report  of  the  1959  sur- 
vey, that  are  the  basis  for  comparisons  between 
surveys  shown  in  this  report. 

RELIABILITY  OF  THE  ESTIMATES 

The  forest-area  and  timber-volume  data  pre- 
sented in  this  report  were  based  upon  a  carefully 
designed  sample  of  forest  conditions  throughout 
Maine.  However,  since  neither  every  acre  nor  every 
tree  in  the  State  was  measured,  the  data  presented 
in  this  report  are  estimates.  A  measure  of  the  re- 
liability of  these  estimates  is  given  by  a  sampling 
error.  An  associated  sampling  error  was  calculated 
for  each  estimate  in  this  report.  These  appear  in 
tha  data  tables. 

Briefly,  this  is  how  the  sampling  error  indicates 
the  reliability  of  an  estimate.  Our  estimate  of  the 
total  growing-stock  volume  in  Maine — 21,253  million 
cubic  feet — has  an  associated  sampling  error  of  0.9 
percent  (191  million  cubic  feet).  This  means  that 
our  best  estimate  of  the  total  growing-stock  volume 
in  Maine  in  1971  is  21,253  million  cubic  feet.  If 
there  are  no  errors  in  procedure,  the  odds  are  2  to  1 
that,  if  we  repeated  the  survey  in  the  same  way, 
the  resulting  estimate  of  growing-stock  volume 
would  be  between  21,062  million  and  21,444  million 
cubic  feet  (21,253  ±  191).  Similarly,  the  odds  are 
19  to  1  that  it  would  be  within  ±  382  million  cubic 
feet  and  300  to  1  that  it  would  be  within  ±  573 
million  cubic  feet. 
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The  computed  sampling  error  is  not  a  complete 
measure  of  reliability.  There  are  other  sources  of 
error  that  this  term  does  not  include.  There  could 
be  imperfections  in  volume  tables  and  equations 
and  errors  in  field  measurement.  Procedural  errors 
were  kept  to  a  minimum  by  careful  training  of  all 
personnel,  frequent  inspection  of  field  work,  and 
application  of  the  most  reliable  survey  methods. 

Computed  sampling  errors  for  the  totals  shown 
in  the  statistical  tables  are: 

Sampling  error 
(percent) 


Commercial  forest  area: 

16.9  million  acres 
Growing-stock  volume: 

21.3  billion  cubic  feet 
Sawtimber  volume: 

34.5  billion  board  feet 
Annual  net  growth: 

711   million  cubic  feet 
Annual  removals: 

409  million  cubic  feet 

COMMON  COMMERCIAL 
SPECIES  OF  MAINE 


0.4 


1.6 


4.0 


12.0 


Shagbark  hickory 

American  basswood 

Black  cherry 

Elm 

Othern  eastern  hardwoods: 

Butternut 

Eastern  hophornbeam 
(ironwood) 

American  hornbeam 
(blue-beech) 


INDEX  TO  TABLES 


Carya  ovata 
Tilia  americana 
Prunus  serotina 
Ulmus  species 

Juglans  cinerea 

Ostrya  virginiana 

Carpinus  caroliniana 


Table 

No. 

1 
2 
3 
4 
5 
6 


United  States  (including  Alaska).  U.  S.  Dep.  Agr. 

9 
10 
11 

Handbook  41,  472  pp.,  1953 

Softwoods 

12 

Eastern  white  pine 

Pinus  strobus 

Red  pine  (Norway) 

P.  resinosa 

Pitch  pine 

P.  rigida 

Norway  spruce 

Picea  abies 

13 

White  spruce 

P.  glauca 

14 

Black  spruce 

P.  mariana 

Red  spruce 

P.  rubens 

15 

Balsam  fir 

Abies  balsamea 

16 

Eastern  hemlock 

Tsuga  canadensis 

17 

Atlantic  white-cedar 

Chamaecyparis  thyoides 

18 

Eastern  redcedar 

Juniperus  virginiana 

19 

Tamarack 

Larix  laricina 

Northern  white-cedar 

Thuja  occidentalis 

Hardwoods 

20 
21 

Sugar  maple 

Acer  saccharum 

22 
23 
24 

Red  maple 

A.  rubrum 

Silver  maple 

A.  saccharinum 

American  beech 

Fagus  grandifolia 

25 

White  ash 

Fraxinus  americana 

Black  ash  (brown) 

F.  nigra 

Green  ash  (red) 

F.  pennsyluanica 

Yellow  birch 

Betula  alleghaniensis 

26 

Sweet  birch  (black) 

B.  lenta 

Paper  birch  (white) 

B.  papyrifera 

27 

Gray  birch 

B.  populifolia 

Quaking  aspen  (Popple) 

Populus  tremuloides 

28 

Bigtooth  aspen  (Popple) 

P.  grandidentata 

Balsam  poplar 

P.  balsamifera 

29 

White  oak 

Quercus  alba 

Northern  red  oak 

Q.  rubra 

30 

Black  oak 

Q.  velutina 

Bur  oak 

Q.  macrocarpa 

31 

Statistical  Tables 
for  the  State 


FOREST   LAND 

Area  by  land  class 

Ownership  class 

Stand-size  and  ownership  class 

Stand-volume  and  ownership  class 

Stocking  class  based  upon  components 

Stocking  class,  in  percent,  based  upon 

components 

Area-condition  and  ownership  class 

Growth-per-acre  and  ownership  class 

Forest  type  and  ownership  class 

Noncommercial  forest  land  by  forest  type 

Number  of  trees  by  species  group,  tree  class, 

and  diameter  class 

Number    of    growing-stock    trees    by    species 

and  diameter  class 

TIMBER   VOLUME 

Class  of  timber  and  species  group 

Volume  suitable  for  pulpwood  by  tree  class 

and  species 

Ownership  and  stand  size  by  species  group 

Growing  stock  and  sawtimber  by  forest  type 

Species   and  diameter  class    (growing  stock) 

Species  and  diameter  class   (sawtimber) 

Species  and  quality  class 

ANNUAL   GROWTH, 
REMOVALS,   AND   MORTALITY 

Net  growth  and  removals  by  species 

Net  growth  and  removals  by  ownership 

Components  of  average  annual  net  growth 

Mortality  by  species 

Mortality  by  ownership,  cause,  and  species 

group 

Sampling  errors  for  tables  1  to  24 

OUTPUT   OF  TIMBER  PRODUCTS 

Timber  product  by  source  of  material  and 

species  group 

Roundwood    product   by   source   and   species 

group 

Timber  removals  by  item  and  species  group 

(growing  stock) 

Timber  removals  by  item  and  species  group 

(sawtimber) 

Unused  residues  by  industry  and  type  of 

residue 

Timber  growth  and  available  cut  projections 
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Statistical  Tables 
for  Geographic  Units 

FOREST  LAND  IN  EACH  UNIT 

32  Area  by  land  class 

33  Ownership  class 

34  Stand -size  class 

35  Stand-volume  class 

36  Stocking-percent  class 

37  Area-condition  class 

38  Site  class 

39  Forest-type  group 

40  Local  forest  types  and  major  types 

41  Number  of  trees  by  species  group,  tree  class, 
and  d.b.h.  group 


TIMBER  VOLUME  IN  EACH  UNIT 

42  Class  of  timber 

43  Ownership  and  species  group  (growing  stock) 

44  Ownership  and  species  group   (sawtimber) 

45  Stand-size  and  species  group  (growing  stock) 

46  Stand-size  and  species  group    (sawtimber) 

47  Forest- type  group  (growing  stock) 

48  Forest- type  group   (sawtimber) 


NUMBER   OF  TREES 
BY   SPECIES  AND  D.B.H. 

49  In  Aroostook  County  unit 

50  In  Capitol  Region  unit 

51  In  Casco  Bay  unit 

52  In  Hancock  County  unit 

53  In  Penobscot  County  unit 

54  In  Piscataquis  County  unit 

55  In  Somerset  County  unit 

56  In  Washington  County  unit 

57  In  Western  Maine  unit 


GROWING-STOCK   VOLUME 
BY   SPECIES   AND   D.B.H. 

58  In  Aroostook  County  unit 

59  In  Capitol  Region  unit 

60  In  Casco  Bay  unit 

61  In  Hancock  County  unit 

62  In  Penobscot  County  unit 

63  In  Piscataquis  County  unit 

64  In  Somerset  County  unit 

65  In  Washington  County  unit 

66  In  Western  Maine  unit 


SAWTIMBER   VOLUME 
BY   SPECIES   AND   D.B.H. 

67  In  Aroostook  County  unit 

68  In  Capitol  Region  unit 

69  In  Casco  Bay  unit 

70  In  Hancock  County  unit 

71  In  Penobscot  County  unit 

72  In  Piscataquis  County  unit 

73  In  Somerset  County  unit 

74  In  Washington  County  unit 

75  In  Western  Maine  unit 

SAWTIMBER 
BY  SPECIES  AND  QUALITY 

76  In  Aroostook  County  unit 

77  In  Capitol  Region  unit 

78  In  Casco  Bay  unit 

79  In  Hancock  County  unit 

80  In  Penobscot  County  unit 

81  In  Piscataquis  County  unit 

82  In  Somerset  County  unit 

83  In  Washington  County  unit 

84  In  Western  Maine  unit 

ANNUAL  GROWTH   AND   REMOVALS 
FOR  GROWING  STOCK  AND  SAWTIMBER 

85  In  Aroostook  County  unit 

86  In  Capitol  Region  unit 

87  In  Casco  Bay  unit 

88  In  Hancock  County  unit 

89  In  Penobscot  County  unit 

90  In  Piscataquis  County  unit 

91  In  Somerset  County  unit 

92  In  Washington  County  unit 

93  In  Western  Maine  unit 

Statistical  Tables 
for  tfie  otfier  Counties 

FOREST  LAND 

94  Area  by  land  class 

95  Ownership  class 

96  Stand-size  class 

97  Stocking  class 

98  Forest  type 

TIMBER   VOLUME 

99  Stand-size  class  (growing  stock) 

100  Stand-size  class  (sawtimber) 

101  Forest  type  (growing  stock) 

102  Forest  type  (sawtimber) 

103  By  species  (growing  stock) 

104  By  species  (suitable  for  pulpwood) 

105  By  species  (sawtimber) 
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Table    1. — Area   by   land  classes,  Maine,    1 97 1 


Land  class 


Area 


Forest  land: 
Commercial 
Productive-reserved ' 
Unproductive 

Total  forest  land 

Nonf  orest : 
Cropland- 
Pasture- 
Other^ 

Total  nonforest  land 

Total  area* 


Thousand 
acres 

16,894.3 
220.7 
633.6 


Percent 

86 
1 
3 


17,748.6 


90 


894.2 

98.1 

1.056.2 


2,048.5 


10 


19,797.1 


100 


^Includes  31,200  acres  in  the  Acadia  National  Park, 
164,  300  acres  in  the  Baxter  State  Park,  and  11,500 
acres  in  the  Allagash  Waterway. 

^Source:    1964  Census  of  Agriculture. 

^Includes  swampland,  industrial  and  urban  areas, 
other  nonforest  land,  and  97,431  acres,  classed  as 
water  by  Forest  Survey  standards,  but  defined  by 
the  Bureau  of  the  Census  as  land. 

^Source:  United  States  Bureau  of  the  Census, 
Areas  of  Maine:    1960.    (June  1967). 


Table  2. — Area  of  commercia/  forest  land, 
by  ownership  classes,  Maine,  J  97 1 


Ownership  class 


Area 


National   Forest 
Other  Federal 
State- 
County  and  municipal 

Total  public 

Forest  industry 
Farmed -owned 
Miscellaneous  private: 

Individual 

Corporate 

Total  miscellaneous 
private 

All  ownerships 


Thousand 

acres 

37.5 

35.8 

163.0 

75.2 


311.5 


8,255.0 
1,122.1 

6,797.2 
408.5 


7,205.7 


16,894.3 


Percent 

(') 
(') 

1 

1 


49 

7 

40 
2 


42 


100 


^Less  than  0.5  percent. 

2Does  not  include  317,414  acres  in  public  lots  on 
which  the  timber  and  grass  rights  are  privately 
owned. 


Table  3. — Area  of  commercial  forest  land,  by  sfand-size  and  ownership 
classes,  Maine,  1971 

[In  thousands  of  acres] 


Stand-size  class 


All        National    Other        Forest  Farmer 

ownerships  Forest      public      industry      and  other 


Sawtimber  stands 

6,142.8 

19.5 

31.3 

3,684.2 

2,407.8 

Poletimber  stands 

5,339.6 

15.5 

145.0 

2,892.2 

2,286.9 

Sapling-seedling 

stands 

5,268.8 

2.5 

97.5 

1,678.6 

3,490.2 

Nonstocked  areas 

143.1 

— 

.2 

— 

142.9 

All  classes 

16,894.3 

37.5 

274.0 

8,255.0 

8,327.8 

Table  4. — Area  of  commercial  forest  land,  by  stand-volume  and  ownership 

classes,  Maine,  1971 

[In  thousands  of  acres] 


Stand-voliune 

per  acre 
(board  feetj^ 


All        National    Other         Forest  Farmer 

ownerships   Forest      public      industry      and  other 


Less  than  1,500  7,580.8  5.6  165.2  2,779.0  4,631.0 

1,500  to  5,000  7,454.4  24.4  97.8  4,375.6  2,956.6 

More  than  5,000  1,859.1  7.5  11.0  1,100.4  740.2 

All  classes 


16,894.3        37.5         274.0        8,255.0        8,327.8 


^International  V4-inch  rule. 
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Table  5. — Area  of  commercial  forest  land,  by  stocking  classes  based  on 
selected  stand  components,  Maine,  1971 

[In  thousands  of  acres] 


Stocking  classified  in 

terms  of — 

Stocking 

class 

All 

Growing-stock  trees 

Rough  and 
rotten 
trees 

(percent) 

trees 

Total 

Desirable  Acceptable 

160 

266.2 

1.9 

_ 

_ 

_ 

150  to  160 

2,212.5 

181.1 

— 

53.6 

10.4 

140  to  150 

3,430.4 

934.3 

. — 

534.9 

13.2 

130  to  140 

3,315.7 

1,516.9 

— 

882.7 

. — 

120  to  130 

2,729.0 

1,836.5 

— 

1,400.0 

13.3 

110  to  120 

2,038.2 

2,674.4 

14.0 

2,032.3 

49.6 

100  to  110 

1,296.2 

2,738.1 

— 

2,516.3 

1.9 

90  to  100 

582,5 

2,120.7 

— 

2,638.1 

25.0 

80  to    90 

353.2 

1,645.4 

— 

2,296.4 

91.2 

70  to    80 

210.6 

1,180.1 

13.1 

1,663.8 

140.8 

60  to     70 

166.9 

843.9 

24.7 

1,163.2 

436.3 

50  to    60 

98.8 

482.4 

74.1 

708.6 

917.5 

40  to     50 

96.2 

238.2 

159.6 

367.6 

1,541.1 

30  to     40 

72.4 

224.4 

446.8 

297.1 

2,910.3 

20  to     30 

12.7 

99.6 

1,248.1 

163.3 

3,915.8 

10  to     20 

12.8 

66.9 

3,790.4 

66.9 

4,312.6 

Less  than  10 

— 

109.5 

11,123.5 

109.5 

2,515.3 

Total 

16,894.3 

16,894.3 

16,894.3 

16,894.3 

16,894.3 

Table  6. — Percent  of  commercial  forest  land,  by  stocking  classes, 
based  on  selected  stand  components,  Maine,  1971 


Level  of 
stocking 


Stocking  in  terms  of  selected  stand 

comf)onents  expressed  as  a  percent 

of  all  stands 


Accept-       Desir-       Growing- 
able  able  stock 
trees           trees  trees 


All 
trees 


Overstocked  9  —  16  54 

Fully  stocked  35  (O  43  36 

Medium  stocking  46  ( ' )  34  8 
Poorly  stocked  and 

nonstocked  10  100  7  2 

All  levels  100  100  100  lOcT 


^Less  than  0.5  percent. 
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Table  7. — Area  of  commercial  forest  land,  by  area  condition  and 
ownership  classes,  Maine,  1971 

[In  thousands  of  acres] 


Area-condition 
class^ 

All 
ownerships 

National 
Forest 

Other 
public 

Forest 
industry 

Farmer 
and  other 

Class  10-40 
Class  50 
ClaRs  60 
Class  70 

39.6 
7,319.8 
7,823.2 
1,711.7 

11.3 

20.6 

5.6 

0.2 

131.1 

107.8 

34.9 

11.7 

3,701.1 

3,904.4 

637.8 

27.7 
3,476.3 
3,790.4 
1,033.4 

All  classes 

16,894.3 

37.5 

274.0 

8,255.0 

8,327.8 

^Class  10. — Areas  fully  stocked  with  desirable  trees  and  not  overstocked. 

Class  20. — Areas  fully  stocked  with  desirable  trees,  but  overstocked  with  all 
live  trees. 

Class  30. — Areas  medium  to  fully  stocked  with  desirable  trees,  and  with 
less  than  30  percent  of  the  area  controlled  by  other  trees  and/or  inhibiting 
vegetation  or  surface  conditions  that  will  prevent  occupancy  by  desirable  trees. 

Class  40. — Areas  medium  to  fully  stocked  with  desirable  trees  and  with 
30  percent  or  more  of  the  area  controlled  by  other  trees  and/or  conditions 
that  ordinarily  prevent  occupancy  by  desirable  trees. 

Class  50. — Areas  poorly  stocked  with  desirable  trees,  but  fully  stocked  with 
growing-stock  trees. 

Class  60. — Areas  poorly  stocked  with  desirable  trees,  but  with  medium  to 
full  stocking  of  growing-stock  trees. 

Class  70. — Areas  poorly  stocked  with  desirable  trees,  and  poorly  stocked 
with  growing-stock  trees. 


Table  8. — Area  of  commercial  forest  land,  by  potential  site  productivity 
and  ownership  classes,  Maine,   1971 


[In  thousands  of  acres] 


^acrTclS'^  ^"  National  Other  Forest  Farmer 

( cubic  feet )  ownerships  Forest  public  industry  and  other 

120  to  165  2,386.3  4^9  38/7  1,136.4  1,206.3 

85  to  120  5,165.8  7.3  48.6  2,852.8  2,257.1 

50  to     85  5,854.3  13.6  104.8  2,839.3  2,896.6 

Less  than  50  3,487.9  11.7  81.9  1,426.5  1,967.8 

All  classes  16,894.3  37^5  274.0  8,255.0  8,327.8 
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Table  9. — Area  of  commercial  foresf  land, 

by  foresf  iypes  and  ownership  classes, 

Maine,  1971 

[In  thousands  of  acres] 


Table  10. — Area  of  noncommercial  forest  land, 
by   foresf  fypes,  Maine,    1971 

[In  thousands  of  acres] 


Productive- 

Unpro- 

All 

Public 

Private 

Forest  type 

All  areas 

reserved 

ductive 

Forest  type 

owner- 
ships 

owner- 
ships 

owner- 
ships 

areas 

areas 

White  pine- 
red  pine- 

White-pine- 

red  pine- 
hemlock 

hemlock 

27.5 

20.9 

6.6 

1,812.0 

35.0 

1,777.0 

Spruce-fir 

673.1 

120.1 

553.0 

Spruce-fir 

7,949.4 

164.7 

7,784.7 

Oak-pine 

1.9 

1.9 

— 

Oak-pine 

185.4 

10.0 

175.4 

Elm-ash- 

Oak-hickory 

252.9 

252.9 

red  maple 

55.4 

17.1 

38.3 

Elm-ash- 

Maple-beech- 

red  maple 

1,714.2 

9.7 

1,704.5 

birch 

83.6 

47.9 

35.7 

Maple-beech- 

3,561.3 
1,419.1 

65.5 
26.6 

3,495.8 
1,392.5 

Aspen-birch 
All  types 

12.8 

12.8 

— 

birch 
Aspen-birch 

854.3 

220.7 

633.6 

All  types 

16,894.3 

311.5 

16,582.8 

Toble  11. — Number  of  frees  on  commercial  forest  land  by  species  groups,  tree  classes, 

and  diameter  classes,  Maine,  1971 

[In  thousands  of  trees] 


D.b.h.  class 
(inches) 


Softwoods 


Growing- 
stock  trees 


Rough  and 
rotten  trees 


Total 


Hardwoods 


Growing- 
stock  trees 


Rough  and 
rotten  trees 


Total 


1.0  to 
3.0  to 


2.9 
4.9 


Total  saplings 

5.0  to  6.9 
7.0  to  8.9 
9.0  to  10.9 

Total  poletimber 

9.0  to  10.9 
11.0  to  12.9 
13.0  to  14.9 

Total  small  sawtimber 

15.0  to  16.9 
17.0  to  18.9 
19.0  to  20.9 
21.0  to  28.9 
29.0  and  larger 


2,917,717 
2,052,261 


741,882 
242,955 


3,659,599 
2,295,216 


1,897,003 
835,804 


1,311,302 
426,674 


Total  large  sawtimber  34,770  11,996  46,766 

All  classes  7,235,638      1,233,431      8,469,069 


34,008 


20,959 


3,208,305 
1,262,478 


4,969,978 

984,837 

5,954,815 

2,732,807 

1,737,976 

4,470,783 

1,197,626 
625,997 

99,224 
56,317 

1,296,850 
682,314 

415,948 
234,923 
124,363 

159,196 
71,912 
31,369 

575,144 
306,835 
155,732 

1,823,623 

155,541 

1,979,164 

775,234 

262,477 

1,037,711 

255,464 

108,110 

43,693 

44,902 
23,300 
12,855 

300,366 

131,410 

56,548 

62,968 
33,460 

22,673 
14,785 

85,641 
48,245 

407,267 

81,057 

488,324 

96,428 

37,458 

133,886 

19,256 

5,828 

25,084 

16,991 

8,945 

25,936 

8,186 

3,127 

11,313 

8,454 

4,668 

13,122 

3,405 

1,354 

4,759 

4,408 

3,019 

7,427 

3,576 

1,540 

5,116 

3,990 

3,963 

7,953 

347 

147 

494 

165 

364 

529 

54,967 


3,638,477       2,058,870       5,697,347 
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Table  1 3. — Nef  volume  of  timber  on  commercial  forest  land, 
by  class  of  timber,  softwoods  and  hardwoods,  Maine,  1971 

[  In  millions  of  cubic  feet  ] 


Class  of  timber 

All  species 

Softwoods 

Hardwoods 

Sawtimber  trees: 
Sawlog  portion 
Upper-stem 
portion 

7,712.4 
1,347.2 

5,547.1 
809.8 

2,165.3 
537.4 

All  sawtimber  trees 
Poletimber  trees 

9,059.6 
12,193.8 

6,356.9 
8,406.3 

2,702.7 
3,787.5 

All  growing-stock 
trees 

21,253.4 

14,763.2 

6,490.2 

Rough  trees 
Rotten  trees 

1,389.6 
1,418.8 

777.6 
585.0 

612.0 
833.8 

Total,  all  timber 

24,061.8 

16,125.8 

7,936.0 

Table  14. — Net  volume  suitable  for  pulpwood  on  commercial  forest  land, 
by  species  and  tree  classes,  Maine,   1971 

[In  millions  of  cubic  feet]  ^ 


Growing-stock  trees 

Rough 
trees 

Total 

Species 

Poletimber 
size 

Sawtimber 
size 

Total 

net 
volume 

White  pine 

407.1 

1,109.5 

1,516.6 

82.0 

1,598.6 

White  spruce 

511.6 

345.5 

857.1 

29.2 

886.3 

Red  spruce 

2,557.5 

2,205.2 

4,762.7 

173.4 

4,936.1 

Balsam  fir 

3,817.1 

1,319.4 

5,136.5 

86.1 

5,222.6 

Hemlock 

446.7 

704.3 

1,151.0 

156.5 

1,307.5 

No.   white-cedar 

620.4 

608.0 

1,228.4 

236.2 

1,464.6 

Other  softwoods 

45.9 

65.0 

110.9 

14.2 

125.1 

Total 

softwoods 

8,406.3 

6,356.9 

14,763.2 

777.6 

15,540.8 

Northern  red  oak 

144.3 

161.7 

306.0 

12.8 

318.8 

Yellow  birch 

354.2 

390.0 

744.2 

80.2 

824.4 

Paper  birch 

576.3 

164.1 

740.4 

37.8 

778.2 

Sugar  maple 

485.0 

745.0 

1,230.0 

89.6 

1,319.6 

Soft  maples 

1,068.1 

546.8 

1,614.9 

134.9 

1,749.8 

Beech 

408.4 

249.8 

658.2 

72.6 

730.8 

Ash 

166.4 

127.0 

293.4 

11.4 

304.8 

Aspen 

481.9 

183.4 

665.3 

14.0 

679.3 

Other  hardwoods 

102.9 

134.9 

237.8 

158.7 

396.5 

Total 

hardwoods 

3,787.5 

2,702.7 

6,490.2 

612.0 

7,102.2 

All  species 

12,193.8 

9,059.6 

21,253.4 

1,389.6 

22,643.0 

1     Because  of  great  variation  in  converting  factors  from  cubic  feet  to  cords,  the  data 
are  presented  in  cubic  feet  only. 
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Table    15. — Net   volume   growing   ifock   and   sawtimber  on  commercial  forest  land,   by  ownership  classes, 
stand-size  classes,  softwoods  and  hardwoods,  Maine,   1971 


Ownership  or 
stand-size  class 

Growing  stock 
(million  cubic  feet) 

Sawtimber 
( million  board  feet)  ^ 

All  species 

Softwoods    Hardwoods 

All  species 

Softwoods 

Hardwoods 

National  Forest 
Other  public 
Forest  industry 
Farmer  and  other 

65.8 

330.7 

11,667.9 

9,189.0 

BY 

20.1 

244.0 

8,383.8 

6,115.3 

OWNERSHIP  CLASSES 

45.7              144.7                40.1 

86.7              384.2              279.9 

3,284.1         19,065.2         12,614.6 

3,073.7         14,925.6         10,521.3 

104.6 

104.3 

6,450.6 

4,404.3 

All  ownerships 

21,253.4 

14,763.2 

6,490.2 

34,519.7 

23,455.9 

11,063.8 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  arecis 

10,722.1 
7,846.5 
2,682.1 

2.7 

BY 

7,809.5 

5,414.6 

1,537.0 

2.1 

STAND-SIZE  CLASSES 

2,912.6         23,550.3         16,340.3 

2,431.9          7,768.1           5,218.1 

1,145.1           3,197.9           1,894.1 

.6                  3.4                  3.4 

7,210.0 
2,550.0 
1,303.8 

All  classes 

21,253.4 

14,763.2 

6,490.2 

34,519.7 

23,455.9 

11,063.8 

^International  Vi-inch  rule. 


Table  16. — Net  volume  of  growing  stock  and 

sawtimber  on  commercial  forest  land, 

by  forest  types,  Maine,  1971 


Forest  type 

Growing 
stock 

Sawtimber 

Million 

Million 

cubic  feet 

board  jeef 

White  pine-red  pine- 

hemlock 

2,520.9 

5,600.7 

Spruce-fir 

11,844.3 

17,068.0 

Oak  and  oak-pine 

465.7 

750.2 

Elm-ash-red  maple 

1,450.3 

2,159.3 

Maple-beech-birch 

3,794.2 

7,633.6 

Aspen-birch 

1,178.0 

1,307.9 

All  types 

21,253.4 

34,519.7 

1  International  1/4 -inch  rule. 
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Table  19. — Net  volume  of  sawfimber  on  commercial  forest  land,  by  species 
and  quality  classes,  Maine,  1971 

[In  millions  of  board  feet] ' 


Species 

All 

Standard-lumber  logs 

classes 

Grade  1 

Grade  2 

Grade  3 

Grade  4- 

Softwoods: 

White  pine* 

4,568.3 

162.5 

406.9 

2,276.3 

1,722.6 

Other  softwoods^ 

18,887.6 

— 

— 

— 

— 

Total  softwoods 

23,455.9 

162.5 

406.9 

2,276.3 

1,722.6 

Hardwoods: 

Northern  red  oak 

693.5 

122.8 

161.0 

344.5 

65.2 

Yellow    birch 

1,608.1 

205.3 

418.7 

848.0 

136.1 

Paper   birch 

646.9 

50.5 

145.5 

397.8 

53.1 

Sugar  maple 

3,234.6 

565.8 

816.8 

1,487.5 

364.5 

Soft  maples 

2,123.6 

152.4 

430.5 

1,222.4 

318.3 

Beech 

998.8 

18.2 

77.4 

705.8 

197.4 

White  ash 

491.6 

89.6 

128.5 

198.9 

74.6 

Aspen 

690.6 

33.6 

112.8 

391.1 

153.1 

Other  hardwoods 

576.1 

99.1 

151.6 

270.6 

54.8 

Total  hardwoods 

11,063.8 

1,337.3 

2,442.8 

5,866.6 

1,417.1 

Hardwood  quality 

( in  percent ) 

100 

12 

22 

53 

13 

1  International   Vi-inch  rule. 

'Grade  4  applies  only  to  the  pines.   For  hardwoods  the  volumes  in  this  column  are 
construction  logs. 

^Includes  104.4  million  board  feet  of  red  pine. 

^Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 
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Table  20. — Annual  net  growth  and  removals  of  growing  stock  and  sawtimber 
on  commercial  forest  land,  by  species,  Maine,  1970 


Growing  stock 

Sawtimber 

Species 

Annual  net 
growth 

Annual 

timber 

removals 

Annual  net 
growth 

Annual 

timber 

removals 

Thousand 

cubic  feet 

Thousand  board  feeP 

Softwoods: 

White   pine 

73,725 

71,176 

281,880 

312,815 

Spruce 

207,015 

84,893 

490,384 

261,811 

Balsam  fir 

196,953 

63,119 

268,087 

145,462 

Hemlock 

51,603 

30,504 

139,042 

107.786 

No.   white-cedar 

16,869 

20,068 

33,436 

47,820 

Other  softwoods 

3,835 

5,440 

11,171 

2,306 

Total   softwoods 

550,000 

275,200 

1,224,000 

878,000 

Hardwoods: 

Northern  red  oak 

9,729 

14,784 

36,688 

51,342 

Yellow  birch 

7,278 

19,214 

18,844 

62,979 

Paper  birch 

21,809 

18,179 

39,369 

38,713 

Sugar  maple 

28,087 

27,845 

70,976 

75,259 

Soft  maples 

41,682 

23,757 

129,077 

105,813 

Beech 

13,037 

9,473 

9,672 

17,337 

Ash 

7,514 

10,141 

26,099 

32,225 

Aspen 

25,956 

3,857 

44,224 

12,704 

Other  hardwoods 

5,708 

6,250 
133,500 

23,051 
398,000 

24,628 

Total    hardwoods 

160,800 

421,000 

Total,  all  species 

710,800 

408,700 

1,622,000 

1,299,000 

ilntemational  Vi-inch  rule. 
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Table  21. — Annual  net  growfh  and  removals  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by 
ownership  classes,  softwoods  and  fiardwoods,  Maine  1970 


Ownership 


Annual  net  growth 


Annual  timber  removals 


All  All 

soecies     Softwoods  Hardwoods     species       Softwoods  Hardwoods 


All  ownerships 


National  Forest 
Other  public 
Forest  industry 
Fanner  and  misc.  private 

All  ownerships 


GROWING  STOCK 

Thousand  cubic  feet 


National  Forest 

1,820 

759 

1,061 

659 

178 

481 

Other  public 

10,940 

8,663 

2,277 

6,404 

4,698 

1,706 

Forest  industry 

382,615 

302,173 

80,442 

187,342 

124,833 

62,509 

Farmer  and  misc.  private 

315,425 

238,405 

77,020 

214,295 

145,491 

68,804 

710,800       550,000        160,800       408,700       275,200        133,500 


SAWTIMBER 

Thousand  board  feeV 


3,947 

1,553 

2,394 

892 

250 

642 

18,596 

15,011 

3,585 

19,717 

14,557 

5,160 

838,723 

615,375 

223,348 

595,689 

387,120 

208,569 

760,734 

592,061 

168,673 

682,702 

476,073 

206,629 

1,622,000     1,224,000        398,000     1,299,000        878,000        421,000 


1  International  Vi-inch  rule. 
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Table  22. — Components  of  average  annual  nei 
growth  of  growing  stock  and  sawtimber  on  com- 
mercial forest  land,  softwoods  and  hardwoods, 
Maine,    1958-70 


Components 


All  Soft-        Hard- 

species       woods       woods 


Growth  on  initial 
growing  stock^ 

Ingrowth — saplings 
that  became 
poletimber 

Gross  growth 
Cull   increment 
Annual  mortality 

Average  annual 
net  growth 


GROWING  STOCK 

Thousand  cubic  feet 

386,811     281,110     105,701 


507,391  377,353  130,038 

894,202  658,463  235,739 

133,702  74,063  59,639 

123,700  90,000  33,700 


636,800     494,400     142,400 


SAWTIMBER 

Thousand  board  feet- 
Growth  on  initial 

sawtimber 

inventory!  619,355     400,710     218,645 

Ingrowth — poletimber 

trees  that  became 

sawtimber  990,782     650,733     340,049 


Gross  growth  1,610,137  1,051,443  558,694 
Cull  increment  375,437  105,843  269,594 
Annual  mortality     171,700     127,100       44,600 


Average  annual 
net  growth 


1,063,000     818,500     244,500 


1  Including  growth  on  trees  that  were  cut. 
^International  Vi-inch  rule. 


Table  23. — Annual  mortality  of  growing  stock  and 
sawtimber  on  commercial  forest  land,  by  species, 
Maine,   1970 


Species 

Growing 
stock 

Sawtimber 

Thousand 

Thousand 

cubic  feet 

board  feet' 

Softwoods: 

White  pine 

11,130 

24,663 

Spruce 

20,159 

38,298 

Balsam  fir 

54,783 

80,375 

Hemlock 

3,830 

8,959 

No.  white-cedar 

7,773 

16,486 

Other  softwoods 

2,525 

5,219 

Total  softwoods 

100,200 

174,000 

Hardwoods: 

Northern  red  oak 

624 

1,076 

Yellow  birch 

6,015 

25,295 

Paper  birch 

5,910 

5,784 

Sugar  maple 

2,275 

4,576 

Soft  maples 

8,021 

9,518 

Beech 

3,053 

6,570 

Ash 

909 

1,585 

Aspen 

6,343 

7,000 

Other  hardwoods 

2,950 

8,596 

Total  hardwoods 

36,100 

70,000 

Total,  all  species 

136,300 

244,000 

^International  Vi-inch  rule. 
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Table   24. — Annual  mori 

^alify  of  growing   stock   and 

'   sawtimber,   on 

commercial 

forest   land. 

by 

ownership 

classes,  causes,  soffwoods 

and  hardwoods, 

,  Maine,   1970 

Growing  stock 

Sawtimber 

Ownership 
and  cause 

(thousand  cubic  feet) 

( thousand  board  feet )  ^ 

All  species 

Softwoods 

Hardwoods 

All  species 

Softwoods 

Hardwoods 

BY  OWNERSHIP  CLASS 

National  Forest 

236 

85 

151 

470 

156 

314 

Other  public 

2,232 

1,750 

482 

2,730 

2,004 

726 

Forest  industry 

71,567 

53,417 

18,150 

131,225 

91,178 

40,047 

Farmer  and  other 

62,265 

44,948 

17,317 

109,575 

80,662 

28,913 

All  ownerships 

136,300 

100,200 

36,100 

244,000 

174,000 

70,000 

BY  CAUSE 

Disease 

74,376 

48,840 

25,536 

130,202 

74,988 

55,214 

Weather 

36,244 

32,692 

3,552 

76,260 

69,162 

7,098 

Suppression 

4,277 

3,647 

630 

1,941 

1,941 

— 

Sapsucker 

3,388 

1,520 

1,868 

7,004 

3,700 

3,304 

Insects 

2,963 

2,811 

152 

5,974 

5,974 

— 

Fire 

62 

— 

62 

— 

— 

— 

Other 

4,479 

3,071 

1,408 

7,349 

4,040 

3,309 

Unknown 

10,511 

7,619 

2,892 

15,270 

14,195 

1,075 

All  causes 

136,300 

100,200 

36,100 

244,000 

174,000 

70,000 

1  International  Vi-inch  rule 
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Table  25. — Sampling  errors  for  major  forest   area  and  timber-volume  classes  in  Maine,  1971 


Table                    Item 

Sampling 

Table                    Item 

Sampling 

No. 

classification 

error 

No. 

classification 

error 

FOREST  AREA 

TIMBER  VOLUME 

Percent 

Cubic 

Board 

1 

Forest-land  area: 

feet 

feet 

Commercial 

0.4 

Percent 

Unproductive 

11.1 

13 

Class  of  timber: 

Total 

0.5 

Sawtimber   trees 
Poletimber  trees 

2 
1 

2 

Ownership : ' 

All  growing  stock 

1 

— 

Forest  industry 

2 

Rough  trees 

4 

— 

Farmer-owned 

10 

Rotten  trees 

3 

— 

Misc.  private 

3 

All  live  trees 

1 

— 

Farmer  and  misc.  private 

3 

15 

Ownership  and  stand- 

size: 

3 

Stand-size  class: 

National  Forest 

11 

15 

Sawtimber 

3 

Other  public 

24 

27 

Poletimber 

4 

Forest  industry 

3 

3 

Sapling-seedling 

4 

Farmer  and  other 

4 

4 

Nonstocked  areas 

27 

4 

Stand-volume  per  acre 

Sawtimber  stands 

3 

3 

( board  feet ) : 

Poletimber  stands 

4 

6 

Less  than  1,500 
1,500  to  5,000 

3 
3 

Sapling-seedling 
Nonstocked  areas 

5 

(*) 

8 

(*) 

More  than  5,000 

7 

Softwoods 

2 

2 

7 

Area-condition  class: 

Hardwoods 

3 

4 

10-40 

(*) 

All  classes 

1 

2 

50 

3 

60 

3 

17-18 

Diameter  classes 

70 

8 

(inches) : 

8 

Growth-per-acre  class 

5.0-  6.9 
7  0-  8.9 

2 
2 

— 

( cubic  feet ) : 

9'0-10;9- 

2 

3 

120  to  165 

7 

11.0-12.9 

2 

3 

85  to  120 

4 

13.0-14.9 

3 

3 

50  to     85 

4 

15.0-16.9 

4 

4 

Less  than  50 

5 

17.0-18.9 

5 

5 

9 

Forest  type: 

19.0-20.9 
21.0-28.9 

7 
7 

6 
6 

White-red  pine-hemlock 

7 
3 

29.0  and  larger 

16 

16 

Spruce-fir 

Oak  and  oak-pine 

17 

Elm-ash-red  maple 

8 

Maple-beech-birch 

5 

Aspen-birch 

9 

Continued 
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Table  25— Continued 


Table                     Item 

Sampling 

Table                    Item 

Sampling 

No.               classification 

error 

No. 

classification 

error 

Cubic 

Board 

GROWTH-REMOVAL 

feet 

feet 

Cubic 

Board 

Percent 

feet 

feet 

17-18    Species: 

Percent 

White  pine 

7 

7 

20 

Growth  by: 

Red  pine 

24 

27 

Softwoods 

4 

5 

White  spruce 

8 

9 

Hardwoods 

7 

18 

Black  spruce 

22 

32 

All  species 

4 

5 

Red  spruce 

3 

4 

20 

Removals  by: 

Balsam  fir 

3 

5 

Softwoods 

14 

19 

Hemlock 

8 

9 

Hardwoods 

13 

17 

No.  white-cedar 

6 

8 

All  species 

12 

16 

Other  softwoods 

20 

24 

Select  red  oaks 

13 

16 

MORTALITY 

Select  white  oaks 

(*) 

(*) 

24 

By  species  group: 

Other  red  oaks 

40 

(*) 

Softwoods 

6 

10 

Yellow  birch 

6 

7 

Hardwoods 

8 

16 

Paper  birch 

6 

11 

All  species 

5 

9 

Sugar  maple 

7 

8 

20 

By  cause: 

Soft  maples 

4 

6 

Disease 

6 

12 

Beech 

8 

11 

Weather 

10 

15 

White  ash 

13 

18 

Suppression 

34 

(*) 

Black  ash 

15 

19 

Sapsucker 

39 

46 

Aspen 

9 

15 

Insects 

(*) 

(*) 

Basswood 

23 

25 

Fire 

(*) 

— 

Elm 

22 

28 

Other 

21 

41 

Other   hardwoods 

18 

27 

Unknown 

22 

35 

*  Sampling  errors  of  50  to  99  percent. 

iSome  classifications  have  no  sampling  errors  and  some  less  important  classifications  have  been  omitted. 

^Board-foot  sampling  error  for  this  class  is  for  softwoods  only. 
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Table  28. — Timber  removals  from  growing  stock  on 
commercial  foresf  larid,  by  items,  softwoods  and 
hardwoods,  Maine,    1970 

[In  thousands  of  cubic  feet] 


Table  29. — Timber  removals  from  live  sawtimber  on 
commercial  forest  land,  by  items,  softwoods  and 
hardwoods,  Maine,   1970 

[In  thousands  of  board  feet]' 


All 

Soft- 

Hard- 

Item 

All 

Soft- 

Hard- 

Item 

species 

woods 

woods 

species 

woods 

woods 

Roundwood 

Roundwood 

products: 

products: 

Sawlogs 

98,021 

76,558 

21,463 

Sawlogs 

448,803 

340,331 

108,472 

Veneer  logs 

Veneer  logs 

and  bolts 

6,385 

3 

6,382 

and  bolts 

33,165 

16 

33,149 

Pulpwood 

216,824 

151,278 

65,546 

Pulpwood 

670,401 

471,662 

198,739 

Cooperage  logs 

Cooperage  logs 

and  bolts 

89 

56 

33 

and  bolts 

334 

218 

116 

Piling 

9 

5 

4 

Piling 

45 

23 

22 

Poles 

21 

21 



Poles 

92 

92 

— 

Posts 

562 

561 

1 

Posts 

2,197 

2,192 

5 

Other 

3,072 

3,072 



Other 

12,015 

12,015 

— 

Fuelwood 

15,189 

149 

15,040 

Fuelwood 

37,340 

262 

37,078 

All  products 

340,172 

231,703 

108,469 

All  products 

1,204,392 

826,811 

377,581 

Logging  residues 

55,806 

36,188 

19,618 

Logging   residues 

55,414 

26,539 

28,875 

Other  removals 

12,681 

7,295 

5,386 

Other  removals 

39,013 

24,709 

14,304 

Total  removals 

408,659 

275,186 

133,473 

Total  removals 

1,298,819 

878,059 

420,760 

ilnternational  Vi-inch  rule. 


Table  30. — Volume  of  unused  residues  at  primary  manufacturing 
plants,  by  industry  and  type  of  residue,  softwoods,  and  hardwoods, 
Maine,    1970 

[In  thousands  of  cubic  feet] 


Species  group 

and  type 

of  residues 


All 

industries 


Lumber 


Veneer  and 
plywood 


Other 


Softwoods: 
Coarse' 
Fine- 
Total 

Hardwoods : 
Coarse' 
Fine- 
Total 

All  species: 
Coarse' 
Fine- 
Total 


1,797 
4,207 

1,741 
4,076 

— 

56 
131 

6,004 

5,817 

— 

187 

1,273 
3,150 

1,213 
2,866 

60 

284 

— 

4,423 

4,079 

344 

— 

3,070 
7,357 

2,954 
6,942 

60 

284 

56 
131 

10,427 


9,896 


344 


187 


'Material,  such  as  slabs,  edgings,  and  veneer  cores. 
^Material,  such  as  sawdust  and  shavings. 

Note:   The  volume  of  used  residues  is  shown  under  "Output  from 
plant  byproducts"  of  table  26. 
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Table  31. — Projections  of  net  annual  growth,  available  cut,  and 
inventory  of  growing  stock  and  sawtimber  on  commercial  forest 
land,  Maine,    1971-200P 


Species 

1971 
( inventory 

1981 

1991 

2001 

group 

year) 

GROWING  STOCK 

Million 

cubic  feet 

Softwoods: 

Cut 

275.2 

420.4 

554.6 

668.0 

Growth 

550.0 

604.6 

648.1 

670.7 

Inventory 

14,763.2 

17,011.0 

18,354.4 

18,790.3 

Hardwoods: 

Cut 

133.5 

147.7 

170.5 

190.1 

Growth 

160.8 

166.6 

180.8 

191.7 

Inventory 

6,490.2 

6,716.9 

6,858.4 

6,913.6 

Total 

Cut 

408.7 

568.1 

725.1 

858.1 

Growth 

710.8 

771.2 

828.9 

862.4 

Inventory 

21,253.4 

23,727.9 

25,212.8 

25,703.9 

SAWTIMBER 

Million  board  jeeV 

Softwoods: 

Cut 

878 

833 

1,063 

1,242 

Growth 

1,224 

1,060 

1,151 

1,180 

Inventory 

23,456 

26,369 

27,877 

27,940 

Hardwoods: 

Cut 

421 

286 

299 

302 

Growth 

398 

269 

270 

265 

Inventory 

11,064 

10,959 

10,717 

10,379 

Total: 

Cut 

1,299 

1,119 

1,362 

1,544 

Growth 

1,622 

1,329 

1,421 

1,445 

Inventory 

34,520 

37,328 

38,594 

38,319 

'Based  upon  the  following  assumptions:  Farmland  abandonment 
and  reversion  to  forest  will  be  offset  by  forest  land  lost  by  land  clear- 
ing, growth  rates  will  continue  to  be  the  same  for  the  next  30  years, 
and  trends  in  forestry  programs  will  continue  at  the  same  rate  as  in 
the  past.  Timber  available  for  cutting  in  this  projection  is  assumed 
to  be  that  amount  that  will  bring  growth  and  cut  into  balance  by  the 
end  of  30  years. 

^International  V4-ir>ch  rule. 
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Table  32. — Land  area  of  Maine,  by  land  classes  and  geographic  units,  1971 


Total 
land  area 

Nonforest 
land  area 

Forest-land  area 

Geographic  unit 

Total 

Un- 

Produc- 

Com-   Sampling 

productive 

reserved 

mercial 

error 

Thousand  acres 

Percent 

Aroostook  County 

4,365.2 

486.2 

3,879.0 

124.6 

8.1 

3,746.3 

1 

Capitol  region' 

1,556.4 

401.9 

1,154.5 

20.3 

2.0 

1,132.2 

4 

Casco  Bay' 

1,671.3 

369.2 

1,302.1 

13.5 

.5 

1,288.1 

2 

Hancock  County 

983.7 

74.8 

908.9 

14.5 

31.7 

862.7 

2 

Penobscot  County 

2,169.9 

175.5 

1,994.4 

138.9 

2.9 

1,852.6 

2 

Piscataquis  County 

2,497.6 

93.8 

2,403.8 

51.3 

174.3 

2,178.2 

1 

Somerset  County 

2,492.3 

165.4 

2,326.9 

94.2 

— 

2,232.7 

1 

Washington  County 

1,634.5 

124.1 

1,510.4 

71.4 

— 

1,439.0 

1 

Western  Maine' 

2,426.2 

157.6 

2,268.6 

104.9 

1.2 

2,162.5 

2 

State  total 

19,797.1 

2,048.5 

17,748.6 

633.6 

220.7 

16,894.3 

0.4 

^For  county  breakdowns  of  land  classes  in  these  units,  see  table  94. 


Table  33. — Area  of  commercial  foresf  land  in  Maine,    by    ownership    classes    and    geographic    units,    1971 

[In  thousands  of  acres] 


Public 

Private 

Geographic  unit 

Forest 
industry 

Federal  State 

Other 

Total 

Farmer 

Other 

Total 

Aroostook  County 

6.1 

25.5 

48.3 

79.9 

2,175.5 

275.1 

1,215.8 

3,666.4 

Capitol  region' 

.4 

11.6 

5.7 

17.7 

12.3 

164.7 

937.5 

1,114.5 

Casco  Bay' 

4.9 

7.5 

5.5 

17.9 

25.5 

175.2 

1,069.5 

1,270.2 

Hancock  County 

.6 

9.6 

— 

10.2 

290.6 

49.4 

512.5 

852.5 

Penobscot  County 

3.5 

11.4 

4.0 

18.9 

1,023.2 

125.9 

684.6 

1,833.7 

Piscataquis  County 

.3 

39.5 

2.6 

42.4 

1,241.0 

73.7 

821.1 

2,135.8 

Somerset  County 

.1 

11.4 

2.6 

14.1 

1,331.0 

121.9 

765.7 

2,218.6 

Washington  County 

19.9 

25.3 

1.4 

46.6 

828.3 

10.4 

553.7 

1,392.4 

Western  Maine' 

37.5-^ 

21.2 

5.1 

63.8 

1,327.6 

125.8 

645.3 

2,098.7 

State  total 

73.3 

163.0 

75.2 

311.5 

8,255.0 

1,122.1 

7,205.7 

16,582.8 

^For  county  breakdowns  of  major  ownership  classes  in  these  units,  see  table  95. 
^AU  this  acreage  is  part  of  the  White  Mountain  National  Forest. 
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Table  34. — Area  of  commercial  foresf  land  in  Maine,  by  stand-size  classes 
and  geographic  units,  1971 

[In  thousands  of  acres] 


Stand-size  class 


Geographic  unit 


Sawtimber  Poletimber  sej^ijjfg 
stands 


stands 


stands 


Non- 
stocked 
areas 


Total 


Aroostook    County 
Capitol    region' 
Casco  Bay^ 
Hancock  County 
Penobscot  (^ounty 
Piscataquis    County 
Somerset    County 
Washington  County 
Western  Maine' 

State    total 


1,788.8 
225.7 
398.2 
213.7 
735.2 
997.1 
838.0 
380.1 
552.9 


1,000.4 
202.4 
283.6 
243.4 
516.8 
754.5 
820.8 
539.3 
991.5 


957.1 
679.0 
606.3 
392.9 
587.4 
426.6 
548.7 
477.9 
592.9 


25.1 

12.7 
13.2 

25.2 
41.7 
25.2 


6,129.7        5,352.7        5,268.8         143.1 


3,746.3 
1,132.2 
1,288.1 
862.7 
1,852.6 
2,178.2 
2,232.7 
1,439.0 
2,162.5 

16,894.3 


'For  county  breakdowns  of  stand-size  classes  in  these  units,  see  table  96. 


Table  35. — Area  of  commercial  forest  land  in  Maine,  by  stand-volume 
classes  and  geographic  units,  1971 

[In  thousands  of  acres] 


Stand-volume 

class 

( board  feet  per 

acre) 

Geographic  unit 

Total 

Less  than 

1,500  to 

More  than 

1,500 

5,000 

5,000 

Aroostook  County 

1,258.4 

1,749.2 

738.7 

3,746.3 

Capitol  region 

755.4 

351.8 

25.0 

1,132.2 

Casco    Bay 

657.3 

502.5 

128.3 

1,288.1 

Hancock   County 

602.1 

212.6 

48.0 

862.7 

Penobscot    County 

915.7 

771.9 

165.0 

1,852.6 

Piscataquis  County 

647.8 

1,104.9 

425.5 

2,178.2 

Somerset    County 

942.6 

1,154.1 

136.0 

2,232.7 

Washington  County 

799.9 

566.8 

72.3 

1,439.0 

Western  Maine 

1,001.6 

1,040.6 

120.3 

2,162.5 

State  total 

7,580.8 

7,454.4 

1,859.1 

16,894.3 
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Table  36. — Area  of  commercial  foresf  land  in  Maine,  by  stocking-percenf 
classes  and  geographic  units,  1971 

[In  thousands  of  acres] 


Stocking  class  (in  percent) 

Geographic  unit 

70  or 

Less 
than  10 

Total 

more 

40  to  70 

10  to  40 

Aroostook  County 

3,408.1 

275.4 

62.8 

_ 

3,746.3 

Capitol  region^ 

947.8 

147.0 

12.3 

25.1 

1,132.2 

Casco  Bayi 

1,043.1 

180.0 

65.0 

— 

1,288.1 

Hancock  County 

727.9 

95.7 

26.5 

12.6 

862.7 

Penobscot  County 

1,602.1 

188.3 

49.0 

13.2 

1,852.6 

Piscataquis  County 

2,042.4 

100.2 

35.6 

— 

2,178.2 

Somerset  County 

2,046.9 

128.4 

44.8 

12.6 

2,232.7 

Washington  County 

1,209.9 

166.6 

41.7 

20.8 

1,439.0 

Western  Maine' 

1,801.2 

282.9 

53.2 

25.2 

2,162.5 

State  total 

14,829.4 

1,564.5 

390.9 

109.5 

16,894.3 

'For  county  breakdowns  of  stocking  classes  in  these  units,  see  table  97. 


Table  37. — Area  of  commercial  foresf  land  in  Maine,  by  area-condition 
classes  and  geographic  units,  1971 

[In  thousands  of  acres  J 


Area-condition  class' 

Geographic  unit 

r^iaQtiPQ 

Total 

10  to  40 

Class  50 

Class  60 

Class  70 

Aroostook   County 

13.1 

1,617.6 

1,821.3 

294.3 

3,746.3 

Capitol    region 

12.5 

424.4 

509.6 

185.7 

1,132.2 

Casco  Bay 

— 

486.7 

621.0 

180.4 

1,288.1 

Hancock   County 

14.0 

337.2 

384.1 

127.4 

862.7 

Penobscot  County 

— 

834.1 

830.7 

187.8 

1,852.6 

Piscataquis  County 

— 

1,041.9 

987.8 

148.5 

2,178.2 

Somerset   County 

. — 

1,196.5 

882.5 

153.7 

2,232.7 

Washington  County 

— 

631.6 

682.5 

124.9 

1,439.0 

Western   Maine 

22.5 

738.5 

1,083.1 

318.4 

2,162.5 

State  total 

62.1 

7,308.5 

7,802.6 

1,721.1 

16,894.3 

'See  State  table  7  for  definitions  of  these  classes. 
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Table  38. — Area  of  commercial  forest  land  ir)  Maine,  by  pofential  site 
productivity  classes  and  geographic  units,    1971 

[In  thousands  of  acres] 


Site  class  ( cubic  feet  per 

acre) 

Geographic  unit 

Total 

Over  120 

85  to  120 

50  to  85 

Under  50 

Aroostock   County 

625.8 

1,603.4 

1,211.0 

306.1 

3,746.3 

Capitol  region 

184.7 

225.3 

399.5 

322.7 

1,132.2 

Casco  Bay 

115.5 

220.0 

491.3 

461.3 

1,288.1 

Hancock  County 

105.0 

198.2 

324.6 

234.9 

862.7 

Penobscot  County 

377.4 

506.3 

580.1 

388.8 

1,852.6 

Piscataquis  County 

245.7 

684.1 

768.3 

480.1 

2,178.2 

Somerset  County 

295.4 

923.5 

645.0 

368.8 

2,232.7 

Washington  County 

156.1 

384.3 

650.6 

248.0 

1,439.0 

Western  Maine 

280.7 

420.7 

783.9 

677.2 

2,162.5 

State  total 

2,386.3 

5,165.8 

5,854.3 

3,487.9 

16,894.3 

Table  39. — Area  of  commercial  forest  land  in  Maine,    by   forest-type   groups   and  geographic   units,    1971 

[In  thousands  of  acres] 


Forest-type  group 

Geographic  unit 

White  pine- 
red  pine- 
hemlock 

Spruce- 
fir 

Oak  and 
oak-pine 

Elm-ash- 
red  maple 

Maple- 
beech- 
birch 

Aspen- 
birch 

Total 

Aroostook  County 

71.7 

2,369.0 

25.9 

180.0 

838.4 

261.3 

3,746.3 

Capitol  region^ 

286.0 

336.2 

62.1 

223.5 

125.5 

98.9 

1,132.2 

Casco  Bay^ 

578.3 

64.1 

182.1 

218.5 

79.7 

165.4 

1,288.1 

Hancock  County 

90.2 

472.0 

36.7 

90.2 

92.0 

81.6 

862.7 

Penobscot  County 

253.9 

881.6 

12.8 

252.3 

338.6 

113.4 

1,852.6 

Piscataquis  County 

86.8 

1,292.2 

23.2 

123.7 

579.1 

73.2 

2,178.2 

Somerset  County 

81.4 

1,046.4 

25.8 

174.9 

681.0 

223.2 

2,232.7 

Washington  County 

102.2 

850.3 

31.3 

133.9 

82.9 

238.4 

1,439.0 

Western  Maine^ 

261.5 

637.6 

38.4 

317.2 

744.1 

163.7 

2,162.5 

State  totaP 

1,812.0 

7,949.4 

438.3 

1,714.2 

3,561.3 

1,419.1 

16,894.3 

^For  county  breakdowns  of  forest- type  groups  in  these  units,  see  table  98. 

-Of  the  438,300  acres  in  the  oak  types,  the  oak-pine  type  totals  185,400  acres. 
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Table  76. — Volume  of  sawfimber  in  fhe  AROOSTOOK  COUNTY  UNIT, 
by  species  and  log-quality  classes,   1971 

[In  millions  of  board  feet  J ' 


Species 

All 

Standard-lumber  logs 

classes 

Grade  1 

Grade  2 

Grade  3 

Grade  4- 

White  pine 

188.8 

29.2 

40.2 

78.6 

40.8 

Other  softwoods' 

6,195.8 

— 

— 

— 

— 

Total   softwoods 

6,384.6 

29.2 

40.2 

78.6 

40.8 

Yellow  birch 

257.0 

21.4 

67.0 

146.3 

22.3 

Paper  birch 

79.0 

7.5 

17.0 

47.9 

6.6 

Sugar  maple 

856.0 

115.7 

218.2 

411.5 

110.6 

Soft  maples 

396.7 

43.4 

104.1 

185.4 

63.8 

Beech 

373.4 

2.6 

40.0 

284.1 

46.7 

White  ash 

118.3 

20.8 

30.8 

41.4 

25.3 

Aspen 

322.9 

8.5 

59.1 

184.4 

70.9 

Other    hardwoods 

72.7 

13.0 

7.8 

34.1 

17.8 

Total  hardwoods 

2,476.0 

232.9 

544.0 

1,335.1 

364.0 

^International  V4-inch  rule. 

-Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volumes  in  this 
column  are  for  construction  logs. 

■*Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 


Table  77.— Volume  of  sawfimber  in  the  CAPITOL  REGION  UNIT, 
by  species  and  log-quality  classes,   1971 


[In  millions  of  board  feet  J 


Species 

All 

Standard-lumber  logs 

classes 

Grade  1 

Grade  2 

Grade  3 

Grade  4- 

White  pine* 

597.0 

1.9 

36.9 

250.1 

308.1 

Other  softwoods' 

638.8 

— 

— 

— 

— 

Total  softwoods 

1,235.8 

1.9 

36.9 

250.1 

308.1 

Red  oaks 

118.8 

.6 

39.3 

68.2 

10.7 

Yellow  birch 

60.2 

6.7 

14.2 

28.2 

11.1 

Paper  birch 

48.4 

.6 

12.0 

33.1 

2.7 

Sugar  maple 

50.6 

8.9 

12.1 

21.6 

8.0 

Soft  maples 

147.1 

7.5 

29.2 

91.6 

18.8 

Beech 

11.1 

.1 

— 

10.1 

.9 

White  ash 

31.6 

— 

12.5 

14.2 

4.9 

Aspen 

22.6 

— 

3.3 

11.3 

8.0 

Other  hardwoods 

161.4 

17.6 

51.1 

80.6 

12.1 

Total  hardwoods 

651.8 

42.0 

173.7 

358.9 

77.2 

^International  l^-inch  rule. 

-Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volumes  in  this 
column  are  for  construction  logs. 
^Includes  a  small  volume  of  red  pine. 
^Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 
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Table  78. — Volume  of  sawfimber  in  fhe  CASCO  BAY  UNIT, 
by  species  and  log-quality  classes,   1971 

[In  millions  of  board  feet] ' 


Species 

All 

classes 

Standard-lumber  logs 

Grade  1 

Grade  2 

Grade  3 

Grade  4- 

White  pine^ 

1,705.0 

13.4 

50.1 

890.7 

750.8 

Other  softwoods^ 

610.4 

— 

— 

— 

— 

Total  softwoods 

2,315.4 

13.4 

50.1 

890.7 

750.8 

Red  oaks 

313.7 

38.3 

56.1 

185.6 

33.7 

Yellow  birch 

29.0 

3.2 

1.2 

19.0 

5.6 

Paper  birch 

36.5 

.6 

.8 

29.3 

5.8 

Sugar  maple 

25.8 

12.4 

5.9 

5.4 

2.1 

Soft  maples 

104.8 

3.1 

10.1 

71.7 

19.9 

Beech 

27.5 

.2 

— 

17.7 

9.6 

White  ash 

14.3 

2.8 

5.2 

2.2 

4.1 

Aspen 

4.2 

— 

— 

3.4 

.8 

Other  hardwoods 

12.9 

— 

5.3 

6.6 

1.0 

Total  hardwoods 

568.7 

60.6 

84.6 

340.9 

82.6 

1  International  i/4-inch  rule. 

-Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volumes  in  this 
colvunn  are  for  construction  logs. 
^Includes  a  small  volume  of  red  pine. 
^Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 


Table  79.— Volume  of  sawfimber  in  the  HANCOCK  COUNTY  UNIT, 
by  species  and  log-quality  classes,   1971 


[In  millions  of  board  feet] ' 


Species 

All 

Standard-lumber  logs 

classes 

Grade  1 

Grade  2 

Grade  3 

Grade  4- 

White  pine^ 

105.5 

12.1 

16.6 

47.9 

28.9 

Other  softwoods^ 

1,060.2 

— 

— 

— 

— 

Total  softwoods 

1,165.7 

12.1 

16.6 

47.9 

28.9 

Red  oaks 

9.2 

3.9 

.6 

4.3 

.4 

Yellow   birch 

27.2 

2.4 

11.5 

9.2 

4.1 

Paper  birch 

18.6 

.3 

2.6 

12.3 

3.4 

Sugar  maple 

16.5 

2.4 

.7 

11.3 

2.1 

Soft  maples 

102.7 

7.6 

14.9 

64.2 

16.0 

Beech 

18.5 

2.4 

.8 

13.7 

1.6 

White  ash 

27.0 

2.1 

5.2 

15.5 

4.2 

Aspen 

9.1 

— 

— 

7.4 

1.7 

Other  hardwoods 

4.2 

2.1 

1.0 

.9 

.2 

Total  hardwoods 

233.0 

23.2 

37.3 

138.8 

33.7 

^International 

^Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volumes  in  this 
coliunn  are  for  construction  logs. 

^Includes  a  small  volume  of  red  pine. 

*Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 
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Table  80.— Volume  of  sawfimber  in  fhe  PENCOBSCOT  COUNTY  UNIT, 
by  species  and  log-quality  classes,   1971 

[In  millions  of  board  feet] ' 


Species 

All 
classes 

Standard-lumber  logs 

Grade  1 

Grade  2 

Grade  3 

Grade  4- 

White  pine^ 

359.5 

21.1 

42.2 

177.2 

119.0 

Other  softwoods' 

1,946.3 

— 

— 

— 

— 

Total  softwoods 

2,305.8 

21.1 

42.2 

177.2 

119.0 

Red  oaks 

28.8 

10.2 

9.4 

5.6 

3.6 

Yellow  birch 

100.0 

12.8 

22.7 

56.8 

7.7 

Paper   birch 

52.2 

4.3 

21.0 

24.3 

2.6 

Sugar  maple 

239.7 

55.7 

62.0 

97.7 

24.3 

Soft  maples 

373.7 

25.6 

83.5 

206.6 

58.0 

Beech 

82.2 

.7 

1.7 

66.1 

13.7 

White  ash 

81.2 

18.7 

18.4 

34.5 

9.6 

Aspen 

35.4 

— 

7.5 

16.8 

11.1 

Other  hardwoods 

73.1 

17.3 

14.6 

36.1 

5.1 

Total  hardwoods 

1,066.3 

145.3 

240.8 

544.5 

135.7 

1  International  Vi-inch  rule. 

-Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volumes  in  this 
column  are  for  construction  logs. 

^Includes  5.3  million  board  feet  of  red  pine. 

^Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 


Table  8^.— Volume  of  sawtimber  in  fhe  PISCATAQUIS  COUNTY  UNIT, 
by  species  and  log-qualify  classes,   1971 

[In  millions  of  board  feet] ' 


Species 

All 
classes 

Standard-lumber  logs 

Grade  1 

Grade  2 

Grade  3 

Grade  4- 

White  pine^ 

597.4 

48.2 

106.0 

270.5 

172.7 

Other  softwoods* 

3,161.6 

— 

— 

— 

— 

Total  softwoods 

3,759.0 

48.2 

106.0 

270.5 

172.7 

Red  oaks 

54.7 

14.1 

20.0 

16.9 

3.7 

Yellow  birch 

338.1 

72.3 

94.0 

154.9 

16.9 

Paper  birch 

102.4 

12.7 

26.5 

55.1 

8.1 

Sugar  maple 

873.6 

196.6 

240.0 

350.3 

86.7 

Soft  maples 

250.8 

15.0 

55.9 

139.0 

40.9 

Beech 

216.1 

10.4 

8.4 

157.7 

39.6 

White  ash 

81.1 

10.9 

23.2 

36.1 

10.9 

Aspen 

36.4 

2.5 

6.2 

21.9 

5.8 

Other  hardwoods 

113.3 

25.0 

34.7 

45.9 

7.7 

Total  hardwoods 

2,066.5 

359.5 

508.9 

977.8 

220.3 

2Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volumes  in  this 
column  are  for  construction  logs. 

^Includes  a  small  volume  of  red  pine. 

^Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 
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Table  82.— Volume  of  sawtimber  in  ihe  SOMERSET  COUNTY  UNIT, 
by  species  and  log-quality  classes,   1 97 1 

[In  millions  of  board  feet] ' 


All 

Standard-lumber  logs 

Species 

classes 

.Grade  1 

Grade  2 

Grade  3 

Grade  4- 

White  pine'* 

142.5 

4.4 

22.9 

71.5 

43.7 

Other  softwoods' 

2,419.5 

— 

— 

— 

— 

Total  softwoods 

2,562.0 

4.4 

22.9 

71.5 

43.7 

Yellow  birch 

371.2 

19.6 

117.4 

186.7 

47.5 

Paper  birch 

114.5 

1.2 

33.1 

68.2 

12.0 

Sugar  maple 

746.4 

83.4 

178.4 

394.6 

90.0 

Soft  maples 

210.4 

12.1 

34.0 

137.3 

27.0 

Beech 

141.3 

.6 

22.7 

74.3 

43.7 

White  ash 

25.0 

— 

5.4 

15.3 

4.3 

Aspen 

73.0 

2.9 

9.1 

48.6 

12.4 

Other   hardwoods 

102.9 

16.2 

31.0 

48.1 

7.6 

Total  hardwoods 

1,784.7 

136.0 

431.1 

973.1 

244.5 

^International   Viinch  rule. 

^Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volumes  in  this 
column  are  for  construction  logs. 

'Includes  a  small  volume  of  red  pine. 

^Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 


Table  Q3.— Volume  of  sawtimber  in  the  WASHINGTON  COUNTY  UNIT, 
by  species  and  log-quality  classes,  1971 

[In  millions  of  board  feet] ' 


Species 

All 

Standard-lumber  logs 

classes 

Grade  1 

Grade  2 

Grade  3 

Grade  4- 

White  pine-* 

286.6 

15.0 

36.1 

153.4 

82.1 

Other  softwoods' 

1,461.4 

— 

— 

— 

— 

Total  softwoods 

1,748.0 

15.0 

36.1 

153.4 

82.1 

Red  oaks 

23.4 

3.3 

2.9 

15.5 

1.7 

Yellow  birch 

31.6 

5.0 

3.5 

21.4 

1.7 

Paper   birch 

60.3 

3.6 

5.9 

46.9 

3.9 

Sugar  maple 

53.7 

11.8 

13.0 

23.8 

5.1 

Soft  maples 

271.0 

21.7 

47.0 

168.0 

34.3 

Beech 

11.2 

.1 

— 

10.2 

.9 

White  ash 

64.0 

17.0 

19.5 

20.9 

6.6 

Aspen 

51.7 

— 

6.0 

36.4 

9.3 

Total  hardwoods 

566.9 

62.5 

97.8 

343.1 

63.5 

^International 

^Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volvunes  in  this 
column  are  for  construction  logs. 

^Includes  a  small  volume  of  red  pine. 

^Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 
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Table  84.— Volume  of  sawtimber  in  fhe  WESTERN  MAINE  UNIT, 
by  species  and  log-quality  classes,   1971 

[In  millions  of  board  feet  J ' 


Species 

All 

Standard-lumber  logs 

classes 

Grade  1 

Grade  2 

Grade  3 

Grade  4- 

White  pine' 

586.0 

17.2 

55.9 

336.4 

176.5 

Other  softwoods' 

1,393.6 

— 

— 

— 

— 

Total  softwoods 

1,979.6 

17.2 

55.9 

336.4 

176.5 

Red  oaks 

144.9 

52.4 

32.7 

48.4 

11.4 

Yellow  birch 

393.8 

61.9 

87.2 

225.5 

19.2 

Paper  birch 

135.0 

19.7 

26.6 

80.7 

8.0 

Sugar  maple 

372.3 

78.9 

86.5 

171.3 

35.6 

Soft  maples 

266.4 

16.4 

51.8 

158.6 

39.6 

Beech 

117.5 

1.1 

3.8 

71.9 

40.7 

White  ash 

49.1 

17.3 

8.3 

18.8 

4.7 

Aspen 

135.3 

19.7 

21.6 

60.9 

33.1 

Other  hardwoods 

35.6 

7.9 

6.1 

18.3 

3.3 

Total  hardwoods 

1,649.9 

275.3 

324.6 

854.4 

195.6 

1  International  Vi-inch  rule. 

-Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volumes  in  this 
column  are  for  construction  logs. 

^Includes  a  small  volume  of  red  pine. 

^Species  other  than  pines  were  not  graded  into  standard-lumber  logs. 


Table  85. — Average  annua/  net  growth  and  removals  of  growing  stock  and 
sawtimber  on  commercial  forest  land,  by  species,  in  the  AROOSTOOK 
COUNTY  UNIT,  1958-70 


Growing  stock 

.           ,       .     Annual 
Annualnet      ^j^^e^ 

growth       removals 

Sawtimber 

Species 

Annual  net 
growth 

Annual 

timber 

removals 

Thousand  cubic  feet 

Thousand  board  feet' 

Softwoods: 

White  pine 

857 

757 

4,165 

3,856 

Spruce 

50,405 

23,333 

100,441 

42,173 

Balsam    fir 

63,360 

18,682 

74,581 

24,505 

Hemlock 

3,657 

1,907 

4,641 

2,733 

No.   white-cedar 

3,019 

6,152 

11,546 

14,463 

Other  softwoods 

900 

892 

2,100 

350 

Total  softwoods 

122,198 

51,723 

197,474 

88,080 

Hardwoods: 

Red  oaks 

— 

— 

— 

— 

Yellow   birch 

363 

671 

-2,396 

929 

Paper  birch 

2,413 

1,063 

2,280 

2,347 

Sugar  maple 

6,557 

3,807 

7,738 

4,063 

Soft  maples 

4,626 

892 

13,621 

6,160 

Beech 

3,614 

989 

5,973 

2,332 

Ash 

937 

812 

3,225 

3,008 

Aspen 

7,591 

181 

12,215 

990 

Other   hardwoods 

957 

132 

2,150 

858 

Total   hardwoods 

27,058 

8,547 

44,806 

20,687 

Total,  all  species 

149,256 

60,270 

242,280 

108,767 

^International  Vi-inch  rule. 
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Table  86. — Average  annual  net  growth  and  removals  of  growing  stock  and 
sawtimber  on  commercial  forest  land,  by  species,  in  the  CAPITOL  REGION 
UNIT,  1958-70 


Growing  stock 

Sawtimber 

Species 

Armual  net 
growth 

Annual 

timber 

removals 

Annual  net 
growth 

Annual 

timber 

removals 

Softwoods: 
White  pine 

Thousand  cubic  feet 

Thousand  board  feet^ 

11,386 

12,211 

31,009 

30,523 

Spruce 

5,037 

3,360 

6,388 

3,196 

Balsam  fir 

5,157 

3,864 

2,412 

1,562 

Hemlock 

6,035 

6,977 

15,902 

17,110 

No.  white-cedar 

622 

330 

1,201 

851 

Other  softwoods 

298 

90 

826 

218 

Total  softwoods 

28,535 

26,832 

57,738 

53,460 

Hardwoods: 

Red  oaks 

1,229 

2,996 

3,476 

5,545 

Yellow  birch 

400 

100 

255 

421 

Paper  birch 

1,025 

692 

1,502 

1,318 

Sugar  maple 

703 

120 

601 

301 

Soft  maples 

3,509 

348 

4,666 

1,730 

Beech 

294 

127 

262 

120 

Ash 

351 

967 

1,088 

1,496 

Aspen 

1,085 

102 

842 

259 

Other  hardwoods 

1,262 

2,262 

2,712 

3,128 

Total   hardwoods 

9,858 

7,714 

15,404 

14,318 

Total,  all  species 

38,393 

34,546 

73,142 

67,778 

1  International  Yi-inch  rule. 
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Table  87. — Average  annual  net  growth  and  removals  of  growing  stock 
and  sawtimber  on  commercial  forest  land,  by  species,  in  the  CASCO  BAY 
UNIT,   1958-70 


Growing  stock 

Sawtimber 

Species 

Armual  net 
growth 

Armual 

timber 

removals 

Annual  net 
growth 

Armual 

timber 

removals 

Thousand  cubic  feet 

Thousand  board  feet^ 

Softwoods: 

White  pine 

25,760 

11,375 

72,177 

30,678 

Spruce 

1,488 

1,638 

1,564 

1,697 

Balsam  fir 

879 

346 

589 

97 

Hemlock 

10,947 

5,338 

17,052 

6,527 

No.  white-cedar 

— 

— 

— 

— 

Other  softwoods 

112 

12 

— 

— 

Total  softwoods 

39,186 

18,709 

91,382 

38,999 

Hardwoods: 

Red  oaks 

4,709 

2,884 

8,146 

4,295 

Yellow  birch 

925 

558 

618 

326 

Paper  birch 

1,139 

789 

1,188 

962 

Sugar  maple 

330 

138 

466 

374 

Soft  maples 

4,980 

2,464 

4,529 

2,913 

Beech 

475 

975 

410 

693 

Ash 

347 

172 

421 

179 

Aspen 

857 

65 

165 

49 

Other  hardwoods 

-530 

53 

75 

325 

Total  hardwoods 

13,232 

8,098 

16,018 

10,116 

Total,  all  species 

52,418 

26,807 

107,400 

49,115 

ilntemationeil  V4-inch  rule. 
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Table  88 — Average  annual  net  growth  and  removals  of  growing  stock  and 
sawtimber  on  commercial  forest  land,  by  species,  in  the  HANCOCK 
COUNTY  UNIT,   1958-70 


Growing  stock 

Sawtimber 

Species 

Annual  net 
growth 

Armual 

timber 

removals 

Annual  net 
growth 

Annual 

timber 

removals 

Thousand  cubic  feet 

Thousand  board  feet^ 

Softwcx>ds: 

White   pine 

1,665 

1,715 

4,907 

5,732 

Spruce 

8,604 

8,204 

22,590 

20,065 

Balsam  fir 

3,429 

628 

1,833 

933 

Hemlock 

2,418 

918 

10,181 

5,656 

No.  white-cedar 

2,706 

46 

4,585 

252 

Other  softwoods 

263 

30 

684 

126 

Total  softwoods 

19,085 

11,541 

44,780 

32,764 

Hardwoods : 

Red  oaks 

208 

200 

188 

380 

Yellow  birch 

227 

19 

462 

112 

Paper  birch 

804 

479 

531 

2,131 

Sugar  maple 

168 

51 

255 

180 

Soft  maples 

1,710 

109 

3,333 

650 

Beech 

295 

95 

354 

129 

Ash 

290 

57 

782 

348 

Aspen 

455 

30 

342 

92 

Other  hardwoods 

31 

23 

75 

50 

Total   hardwoods 

4,188 

1,063 

6,322 

4,072 

Total,  all  species 

23,273 

12,604 

51,102 

36,836 

1  International  Vi-inch  rule. 
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Table  89. — Average  annual  net  growth  and  removals  of  growing  stock  and 
sawtimber  on  commercial  forest  land,  by  species,  in  the  PENOBSCOT 
COUNTY  UNIT,  1958-70 


Growing  stock 

Sawtimber 

Species 

Annual  net 
growth 

Annual 

timber 

removals 

Annual  net 
growth 

Annual 

timber 

removals 

Thousand  cubic  feet 

Thousand  board  feet^ 

Softwoods: 

White  pine 

4,095 

5,270 

9,850 

12,533 

Spruce 

17,594 

4,011 

24,904 

3,290 

Balsam  fir 

12,387 

1,220 

9,229 

2,678 

Hemlock 

9,475 

2,350 

16,659 

4,503 

No.  white-cedar 

400 

400 

2,500 

2,167 

Other  softwoods 

722 

2,489 

1,821 

46 

Total   softwoods 

44,673 

15,740 

64,963 

25,217 

Hardwoods: 

Red  oaks 

250 

250 

300 

300 

Yellow  birch 

996 

1,029 

1,478 

3,562 

Paper  birch 

2,312 

1,645 

1,830 

1,314 

Sugar  maple 

3,795 

2,161 

7,427 

4,552 

Soft  maples 

4,089 

4,239 

13,620 

13,962 

Beech 

557 

1,540 

-2,803 

397 

Ash 

649 

1,149 

2,917 

3,584 

Aspen 

2,217 

508 

1,418 

360 

Other  hardwoods 

1,071 

288 

1,823 

65 

Total  hardwoods 

15,936 

12,809 

28,010 

28,096 

Total,  all  species 

60,609 

28,549 

92,973 

53,313 

^International  Vi-inch  rule. 
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Table  90. — Average  annual  nef  growth  and  removals  of  growing  stock  and 
sawtimber  on  commercial  forest  land,  by  species,  in  the  PISCATAQUIS 
COUNTY  UNIT,   1958-70 


Growing  stock 

Sawtimber 

Species 

Annual  net 
growth 

Armual 

timber 

removals 

Armual  net 
growth 

Armual 

timber 

removals 

Thousand  cubic  feet 

Thousand  board  feeV 

Softwoods: 

White  pine 

3,834 

559 

11,883 

833 

Spruce 

38,681 

6,071 

66,776 

14,702 

Balsam  fir 

28,230 

5,045 

29,003 

8,403 

Hemlock 

1,249 

1,382 

-334 

399 

No.  white-cedar 

5,300 

5,300 

2,000 

1,167 

Other  softwoods 

155 

280 

110 

18 

Total  softwoods 

77,449 

18,637 

109,438 

25,522 

Hardwoods : 

Red  oaks 

401 

1,201 

2,438 

5,371 

Yellow  birch 

-222 

1,364 

-4,446 

363 

Paper  birch 

3,122 

2,414 

6,078 

3,728 

Sugar  maple 

3,635 

3,418 

967 

401 

Soft  maples 

3,467 

2,600 

9,261 

2,279 

Beech 

1,685 

843 

-2,804 

321 

Ash 

1,650 

1,550 

3,736 

1,903 

Aspen 

1,817 

569 

1,647 

547 

Other   hardwoods 

577 

735 

2,950 

3,825 

Total   hardwoods 

16,132 

14,694 

19,827 

18,738 

Total,  all  species 

93,581 

33,331 

129,265 

44,260 

^International  i4-inch  rule. 
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Table  91. — Average  annual  nef  growfh  and  removals  of  growing  sfock  and 
sawt'tmber  on  commercial  forest  land,  by  species,  in  the  SOMERSET 
COUNTY  UNIT,   1958-70 


Growing 

stock 

Sawtimber 

Species 

Annual  net 
growth 

Annual 

timber 

removals 

Annual  net 
growth 

Annual 

timber 

removals 

Thousand  cubic  feet 

Thousand  board  feet' 

Softwoods: 

White  pine 

2,691 

1,791 

6,545 

3,720 

Spruce 

29,553 

8,197 

41,627 

10,062 

Balsam  fir 

33,523 

10,025 

33,068 

12,718 

Hemlock 

3,496 

1,496 

8,662 

4,712 

No.  white-cedar 

-183 

450 

-2.873 

444 

Other  softwoods 

128 

378 

306 

23 

Total  softwoods 

69,208 

22,337 

87,335 

31,679 

Hardwoods: 

Red  oaks 

20 

20 

— 

— 

Yellow  birch 

1,854 

4,112 

9,740 

11,373 

Paper  birch 

3,078 

1,436 

2,584 

951 

Sugar  maple 

5,695 

5,570 

25,968 

19,500 

Soft  maples 

5,168 

1,400 

9,801 

4,960 

Beech 

2,122 

47 

-752 

282 

Ash 

977 

394 

486 

177 

Aspen 

3,320 

762 

3,378 

2,095 

Other  hardwoods 

1,161 

44 

2,551 

243 

Total  hardwoods 

23,395 

13,785 

53,756 

39,581 

Total,  all  species 

92,603 

36,122 

141,091 

71,260 

^International  V4-inch  rule. 
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Table  92. — Average  annual  nef  growth  and  removals  of  growing  stock  and 
sawtimber  on  commercial  forest  land,  by  species,  in  the  WASHINGTON 
COUNTY  UNIT,   1958-70 


Growing  stock 

Sawtimber 

Species 

Annual  net 
growth 

Armual 

timber 

removals 

Annual  net 
growth 

Annual 

timber 

removals 

Thousand  cubic  feet 

Thousand  board  feet^ 

Softwoods: 

White  pine 

2,109 

2,817 

8,258 

11,075 

Spruce 

20,623 

9,083 

40,462 

24,727 

Balsam  fir 

7,494 

2,320 

4,012 

2,104 

Hemlock 

5,121 

2,639 

9,428 

5,845 

No.   white-cedar 

2,600 

2,600 

2,500 

2,500 

Other  softwoods 

1,108 

141 

1,711 

270 

Total  softwoods 

39,055 

19,600 

66,371 

46,521 

Hardwoods : 

Red  oaks 

193 

193 

505 

1,122 

Yellow  birch 

-1,820 

530 

^,724 

3,134 

Paper  birch 

1,726 

68 

2,359 

443 

Sugar  maple 

309 

251 

1,670 

1,628 

Soft  maples 

2,594 

21 

9,056 

140 

Beech 

100 

350 

351 

2,151 

Ash 

252 

477 

1,202 

2,193 

Aspen 

1,680 

13 

1,957 

90 

Other  hardwoods 

17 

17 

— 

100 

Total   hardwoods 

5,051 

1,920 

12,376 

11,001 

Total,  all  species 

44,106 

21,520 

78,747 

57,522 

^International  Vi-inch  rule. 
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Table  93. — Average  annual  nef  growth  and  removals  of  growing  sfock  and 
sawfimber  on  commercial  forest  land,  by  species,  in  the  WESTERN  MAINE 
UNIT,   1958-70 


Growing 

stock 

Sawtimber 

Species 

Annual  net 
growth 

Annual 

timber 

removals 

Annual  net 
growth 

Annual 

timber 

removals 

Thousand  cubic  feet 

Thousand  board  feeV 

Softwcxxis: 

White  pine 

13,875 

20,175 

39,702 

55,391 

Spruce 

14,103 

3,694 

23,172 

9,264 

Balsam  fir 

22,584 

8,125 

24,545 

18,770 

Hemlock 

3,988 

1,280 

10,788 

5,696 

No.  white-cedar 

700 

700 

900 

1,750 

Other  softwoods 

-239 

19 

-88 

87 

Total  softwoods 

55,011 

33,993 

99,019 

90,958 

Hardwoods; 

Red  oaks 

1,603 

1,370 

7,485 

4,585 

Yellow  birch 

3,720 

3,462 

10,589 

6,273 

Paper  birch 

3,688 

2,621 

5,833 

3,091 

Sugar  maple 

3,672 

1,649 

-  1,490 

660 

Soft  maples 

6,756 

2,573 

11,408 

11,718 

Beech 

2,399 

874 

4,951 

868 

Ash 

1,199 

674 

2,176 

668 

Aspen 

3,956 

148 

5,204 

862 

Other  hardwoods 

507 

299 

1,825 

1,766 

Total  hardwoods 

27,500 

13,670 

47,981 

30,491 

Total,  all  species 

82,511 

47,663 

147,000 

121,449 

1  International  V4-inch  rule. 


Table  94. — Land  area  in  Maine,  by  land  classes,  and  selected  counties,  1971 


Forest-land  area 

Unit  and 

Total  land 

Nonforest 



county ' 

area 

land  area 

Noncom- 
mercial- 

Commercial 

Sampling 
error 

Thousand 

Thousand 

Thousand  Thousand  Per- 

Per- 

acres 

acres 

acres 

acres 

cent 

cent 

Capitol  region: 

Kennebec 

557.8 

159.2 

8.6 

390.0 

70 

5 

Knox 

236.1 

66.9 

3.6 

165.6 

70 

8 

Lincoln 

290.7 

69.7 

3.6 

217.4 

76 

6 

Waldo 

471.8 

106.1 

6.5 

359.2 

76 

5 

Total 

1,556.4 

401.9 

22.3 

1,132.2 

73 

2 

Casco  Bay: 

Androscoggin 

303.6 

73.1 

2.2 

228.3 

75 

5 

Cumberland 

562.4 

130.7 

1.1 

430.6 

77 

4 

Sagadahoc 

164.5 

30.5 

3.7 

130.3 

79 

6 

York 

640.8 

134.9 

7.0 

498.9 

78 

4 

Total 

1,671.3 

369.2 

14.0 

1,288.1 

77 

2 

Western  Maine: 

Franklin 

1,093.9 

57.0 

42.8 

994.1 

91 

2 

Oxford 

1,332.3 

100.6 

63.3 

1,168.4 

88 

2 

Total 

2,426.2 

157.6 

106.1 

2,162.5 

89 

2 

>For  all  other  counties,  see  geographic  unit  table  32. 
^Includes  nonproductive  and  productive- reserved  forest  land. 
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Table   95. — Area   of   commercial  forest   land   in   Maine,   by   ownership 
classes   and  selected   counties,    1971 

[In  thousands  of  acres  ] 


Public-owned- 

Private-owned 

County' 

National 

Other 

Farmer- 

Other 

Total 

forest 

public 

owned' 

private 

Androscoggin 

_ 

1.9 

47.7 

178.7 

228.3 

Cumberland 

— 

6.4 

50.2 

374.0 

430.6 

Franklin 

— 

13.9 

48.6 

931.6 

994.1 

Kennebec 

— 

2.5 

63.5 

324.0 

390.0 

Knox 

— 

4.3 

25.1 

136.2 

165.6 

Lincoln 

— 

— 

17.5 

199.9 

217.4 

Oxford 

37.5 

12.4 

77.2 

1,041.3 

1,168.4 

Sagadahoc 

— 

2.3 

14.8 

113.2 

130.3 

Waldo 

— 

10.9 

58.6 

289.7 

359.2 

York 

— 

7.3 

62.5 

429.1 

498.9 

^For  all  other  counties,  see  geographic  unit  table  33. 
^From  ownership  records. 

■'Ratios  for  farmer-owned   forest   land   by  county   were   derived   for  each 
geographic  unit  from  the   1964  Census  of  Agriculture. 


Table  96. — Area  of  commercial  forest  land  in  Maine,  by 
classes   and  selected  counties,    1971 

[In  thousands  of  acres] 


stands 


Sawtimber    Poletimber    f^Pjjf^fg      Nonstocked    rJ.^^^^ 
stands  stands  stands  areas 


County^ 


Androscoggin 

81.6 

59.6 

87.1 

— 

228.3 

Cumberland 

124.8 

92.6 

213.2 

— 

430.6 

Franklin 

255.6 

447.2 

281.7 

9.6 

994.1 

Keimebec 

76.6 

65.2 

236.8 

11.4 

390.0 

Knox 

32.5 

29.8 

99.5 

3.8 

165.6 

Lincoln 

45.6 

37.5 

130.0 

4.3 

217.4 

Oxford 

297.3 

544.3 

311.2 

15.6 

1,168.4 

Sagadahoc 

44.2 

33.4 

52.7 

— 

130.3 

Waldo 

71.0 

69.9 

212.7 

5.6 

359.2 

York 

147.6 

98.0 

253.3 

— 

498.9 

iFor  all  other  counties,  see  geographic  unit  table  34. 
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Table  97. — Area  of  commercial  forest  land  in  Maine,  by  stocking-percenf 
classes  of  growing-siock  trees  and  selected  counties,    1971 

[In  thousands  of  acres] 


Stocking  class  ( in  percent) 

County' 

Total 

70  or  more 

40  to  70 

Less  than  40 

Androscoggin 

194.3 

26.1 

7.9 

228.3 

Cumberland 

344.3 

62.8 

23.5 

430.6 

Franklin 

825.1 

133.7 

35.3 

994.1 

Kennebec 

316.4 

57.1 

16.5 

390.0 

Knox 

136.2 

23.5 

5.9 

165.6 

Lincoln 

183.2 

27.6 

6.6 

217.4 

Oxford 

976.1 

149.2 

43.1 

1,168.4 

Sagadahoc 

109.2 

15.7 

5.4 

130.3 

Waldo 

312.0 

38.8 

8.4 

359.2 

York 

395.3 

75.4 

28.2 

498.9 

iFor  all  other  counties,  see  geographic  unit  table  36. 

Table  98. — Area  of  commercial  forest  land  in  Maine,   by  forest  types   and  selected  counties,    1971 

[In  thousands  of  acres] 


Forest  type 

County' 

White  pine- 
red  pine- 
hemlock 

Spruce- 
fir 

Oak  and 
oak-pine 

Elm-ash- 
red  maple 

Maple- 
beech- 
birch 

Aspen- 
birch 

Total 

Androscoggin 

109.3 

14.7 

31.6 

37.2 

10.7 

24.8 

228.3 

Cumberland 

191.6 

21.4 

60.8 

73.6 

26.0 

57.2 

430.6 

Franklin 

114.7 

302.4 

17.1 

148.3 

336.6 

75.0 

994.1 

Kermebec 

99.2 

109.8 

21.7 

73.8 

45.5 

40.0 

390.0 

Knox 

41.9 

47.4 

8.8 

32.8 

19.8 

14.9 

165.6 

Lincoln 

54.1 

66.7 

12.1 

42.8 

22.8 

18.9 

217.4 

Oxford 

146.8 

335.2 

21.3 

168.9 

407.5 

88.7 

1,168.4 

Sagadahoc 

63.7 

7.6 

18.3 

19.8 

6.4 

14.5 

130.3 

Waldo 

90.8 

112.3 

19.5 

74.1 

37.4 

25.1 

359.2 

York 

213.7 

20.4 

71.4 

87.9 

36.6 

68.9 

498.9 

^For  all  other  counties,  see  geographic  unit  table  39. 


Table  99. — Volume  of  growing   stock   on   commercial  forest  land  in   Maine, 
by  stand-size  classes  and  selected  counties,    1971 


County' 


Sawtimber    Poletimber     Other 
stands  stands        stands 


'For  all  other  coiuities,  see  geographic  unit  table  45. 
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Sampling 
Total  error 

of  total 


Million 

cubic  feet 

Percent 

Androscoggin 

144.6 

77.0 

46.7 

268.3 

13 

Cumberland 

221.8 

117.9 

89.1 

428.8 

11 

Franklin 

394.3 

569.8 

137.2 

1,101.3 

6 

Kennebec 

128.9 

93.4 

130.7 

353.0 

10 

Knox 

53.6 

42.8 

58.0 

154.4 

16 

Lincoln 

75.6 

51.1 

77.6 

204.3 

13 

Oxford 

483.6 

677.0 

155.1 

1,315.7 

6 

Sagadahoc 

81.3 

44.7 

26.8 

152.8 

16 

Waldo 

113.3 

99.2 

132.2 

344.7 

10 

York 

257.2 

120.9 

99.2 

477.3 

11 

Table   100. — Volume  of  sawfimber  on   commercial  forest  land  in  Maine, 
by  stand-size  classes  and  selected  counties,    1971 


County' 


Sawtimber    Poletimber     Other 
stands  stands        stands 


Total 


Sampling 

error 

of  total 


Million  board  feet- 

Percent 

Androscoggin 

396.5 

96.8 

83.7 

577.0 

18 

Cumberland 

606.7 

156.4 

163.7 

926.8 

17 

Franklin 

886.5 

555.1 

189.9 

1,631.5 

11 

Kermebec 

365.5 

113.6 

147.0 

626.1 

20 

Knox 

150.3 

52.9 

71.3 

274.5 

32 

Lincoln 

218.8 

58.5 

95.9 

373.2 

25 

Oxford 

1,098.0 

685.6 

214.4 

1,998.0 

9 

Sagadahoc 

223.1 

59.0 

49.2 

331.3 

23 

Waldo 

319.4 

121.6 

172.8 

613.8 

19 

York 

706.7 

159.0 

183.3 

1,049.0 

17 

'For  all  other  counties,  see  geographic  unit  table  46. 
'International  Vi-inch  rule. 


Table   101. — Volume  of  growing  stock  on  commercial  forest  land  in  Maine,  by  forest  types  and 

selected  counties,   1971 


[In  millions  of  cubic  feet] 


Forest  type 

Total 

County  1 

White  pine- 
red  pine- 
hemlock 

Spruce- 
fir 

Oak  and 
oak-pine 

Elm-ash- 
red  maple 

Maple- 

beech- 

birch 

Aspen- 
birch 

Androscoggin 

161.0 

22.5 

33.7 

25.4 

13.1 

12.6 

268.3 

Cumberland 

254.4 

31.2 

59.8 

36.8 

26.7 

19.9 

428.8 

Franklin 

140.4 

405.8 

27.8 

122.4 

293.8 

111.1 

1,101.3 

Kennebec 

108.4 

101.2 

16.3 

56.0 

47.4 

23.7 

353.0 

Knox 

46.9 

43.3 

7.6 

26.8 

20.3 

9.5 

154.4 

Lincoln 

63.5 

59.2 

11.0 

35.8 

21.4 

13.4 

204.3 

Oxford 

188.0 

442.6 

34.8 

143.3 

374.5 

132.5 

1,315.7 
152.8 

Sagadahoc 

92.6 

13.7 

19.8 

12.2 

6.9 

7.6 

Waldo 

103.1 

100.8 

19.8 

66.9 

35.6 

18.5 

344.7 

York 

283.0 

28.2 

64.8 

41.7 

39.6 

20.0 

477.3             1 

'For  all  other  counties  see  geographic  unit  table  47. 
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Table    102. — Volume   of  sawtimber   on   commercial  foresf  land  in  Maine,  by  forest  types  and 

selected  counties,   1 97 1 

[In  millions  of  board  feet,  International  14 -inch  rule] 


Forest  type 

County' 

White  pine- 
red  pine- 
hemlock 

Spruce- 

Oak  and 

Elm-ash - 

Maple- 
beech - 
birch 

Aspen- 

Total 

fir 

oak-pine 

red  maple 

birch 

Androscoggin 

404.3 

42.8 

59.3 

37.8 

16.7 

16.1 

577.0 

Cumberland 

641.5 

59.1 

103.5 

57.0 

38.4 

27.3 

926.8 

Franklin 

288.5 

495.3 

63.1 

172.8 

491.4 

120.4 

1,631.5 

Kermebec 

263.4 

127.0 

34.5 

103.0 

66.3 

31.9 

626.1 

Knox 

112.9 

55.0 

16.3 

50.3 

28.0 

12.0 

274.5 

Lincoln 

161.5 

75.6 

23.3 

67.7 

25.9 

19.2 

373.2 

Oxford 

379.0 

545.4 

78.9 

200.1 

656.0 

138.6 

1,998.0 

Sagadahoc 

232.8 

26.8 

34.3 

18.4 

8.4 

10.6 

331.3 

Waldo 

244.5 

127.3 

42.5 

131.4 

43.9 

24.2 

613.8 

York 

725.8 

52.8 

112.3 

64.9 

66.3 

26.9 

1,049.0 

iPor  all  other  counties,  see  geographic  unit  table  48. 
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THE  MAJOR  FOREST  TYPES  IN  MAINE 

1971 


i     WHITE  AND  RED  PINE 


I  I  SPRUCE-FIR 

I  1  MAPLE-BEECH-BIRCH 

I^IJgJI  ASPEN-BIRCH 

I  I  NONFOREST 
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THE  FOREST  SERVICE  of  the  U.  S.  Depart- 
ment of  Agriculture  is  dedicated  to  the  principle  of 
multiple  use  management  of  the  Nation's  forest  re- 
sources for  sustained  yields  of  wood,  water,  forage, 
wildlife,  and  recreation.  Through  forestry  research, 
cooperation  with  the  States  and  private  forest 
owners,  and  management  of  the  National  Forests 
and  National  Grasslands,  it  strives  —  as  directed 
by  Congress  —  to  provide  increasingly  greater 
service  to  a  growing  Nation. 
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HIGHLIGHTS 


I  HE  1969  survey  of  the  wood-product  in-     ^V^ 
dustry  showed  that,  since  the  1964  survey         ' 
in  Pennsylvania: 


Veneer   log   production   was   down 
percent  to  15  million  board  feet. 
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^ 


Total  roundwood  output  was  down 
percent  to  148.9  million  cubic  feet. 


^ 


Cooperage   log  production  was  up   52 
percent  to  nearly  10  million  board  feet. 


^ 


^ 


Sawlog  production  was  down  less  than 
0.5  percent  to  543  million  board  feet, 
while  number  of  operating  sawmills 
dropped  from  999  to  684. 


Pulpwood  production  was  up  8  percent 
to  622  thousand  cords. 


>f 


Mine   timber  production  was  down 
percent  to  nearly  6  million  cubic  feet. 


Combined  production  for  other  prod- 
ucts such  as  posts,  bat  and  handle 
stock,  and  miscellaneous  dimension 
stock  was  down  63  percent  to  2.5  mil- 
lion cubic  feet. 


BACKGROUND 


T^HE  FOREST  SERVICE  of  the  U.S.  De- 
partment of  Agriculture  conducts  con- 
tinuing forest  surveys  of  all  states  to  provide 
upto-daie  :; .formation  about  the  timber  re- 
soarce^>  of  the  Nation. 

The  urst  forest  survey  of  Pennsylvania  was 
completed  in  1955.  Ten  years  later  the  State 
was  rt  surveyed,  employing  new  aerial  photo- 
graph ,  remeasuring  permanently  located  field 
plots,  .:.nd  establishing  new  plots.  The  second 
timber-resource  report  (Ferguson  1968) 
showed  the  forest-area  and  inventory-volume 
statistics  for  1965  and  highlighted  the  changes 
that  occurred  between  surveys.  A  third  state- 
wide timber  survey  is  planned  for  some  time 
after  1975. 

Because  the  timber  resource  reports  that 
result  from  these  surveys  are  many  years 
apart,  information  about  the  State's  timber 
supply,  its  forest  industries,  and  the  timber- 
product  output  is  needed  for  intervening 
yea3:?.  Forest-industry  surveys  such  as  this 
one  are  made  possible  by  assistance  from  the 
states  for  interim  years  between  forest  sur- 
veys. Such  industry  surveys  are  essential  for 
forestry  planning  purposes  when  important 
changes  have  taken  place  in  the  makeup  of 
forest  industries  within  the  state. 

Important  changes  have  occurred  in  the 
makeup  of  industry  in  Pennsylvania  since 
1964.  A  32-percent  drop  in  the  number  of 
operating  sawmills  and  a  shift  in  the  kind  and 
species  of  pulpwood  preferred  by  Pennsyl- 
vania pulpmills  are  only  two  indications  of 
these  changes.  These  and  other  changes  in 
forest-industry  production  patterns  were  iden- 
tified during  the  1969  Pennsylvania  forest- 
industry  survey. 

This  report  resulted  from  a  100-percent 
canvass  of  primary  wood  manufacturers  in 
Pennsylvania  by  the  Northeastern  Forest  Ex- 
periment Station's  Forest  Survey  project  and 
the  Pennsylvania  Department  of  Environ- 
mental Resources.  Pulpwood-production  data 
were  gathered  during  the  Station's  annual 
survey  of  woodpulp  producers  of  the  North- 
east. No  attempt  was  made  to  trace  wood  not 
channeled    through    primary    manufacturers. 


Therefore  products  such  as  veneer  logs  that 
were  purchased  by  brokers  for  export  would 
not  be  included  in  the  veneer-log  production 
totals. 

The  Pennsylvania  Department  of  Environ- 
mental Resources  assembled  a  list  of  all 
known  wood-manufacturing  firms  for  this  can- 
vass, and  later  the  Forest  District  personnel 
contacted  all  nonrespondents.  The  Experi- 
ment Station  mailed  questionnaires  to  each 
firm  (including  possible  out-of-state  consum- 
ers of  Pennsylvania  wood)  and  compiled  data 
from  the  completed  questionnaires. 


SOME  DEFINITIONS 

Commercial  forest  land.  Forest  land 
that  is  producing  or  capable  of  producing 
crops  of  industrial  wood  and  is  not  with- 
drawn from  timber  utilization.  Industrial 
wood  includes  all  roundwood  products 
except  fuelwood. 

Growing-stock  volume.  The  net  vol- 
ume, in  cubic  feet,  of  live  growing-stock 
trees  that  are  5.0  inches  d.b.h.  and  over, 
from  a  1-foot  stump  to  a  minimum  4.0- 
inch  top  diameter  outside  bark  of  the 
central  stem,  or  to  the  point  where  the 
central  stem  breaks  into  limbs.  Net  vol- 
ume equals  gross  volume  less  deduction 
for  rot. 

Sawtimber  tree.  A  tree  of  commercial 

species  that:  (a)  is  of  the  following  mini- 
mum diameters  at  breast  height — soft- 
woods 9.0  inches  and  hardwoods  11.0 
inches;  and  (b)  contains  at  least  a  12- 
foot  merchantable  sawlog. 

Merchantable  sawlog.  A  log  contained 
in  that  portion  of  the  live  tree  that  meets 
the  minimum  log-grade  specifications  as 
defined  in  the  standard-lumber  log  grades 
(Ferguson  1968,  p.  38).  Minimum  sawlog 
diameters  are — 6.0  inches  for  softwoods 
and  8.0  inches  for  hardwoods,  and  mini- 
mum sawlog  length  is  8  feet  for  both 
species  groups. 


THE  TIMBER -BASED 
INDUSTRY 

Timber  industries  are  important  to  Penn- 
sylvania. Standard  industrial  classes  such  as 
textile,  metals  and  metal  fabrication,  and 
petroleum  and  coal  products  are  so  dominant 
in  Pennsylvania  that  they  tend  to  overshadow 
the  importance  of  the  State's  timber  indus- 
tries. The  1967  U.S.  Census  of  Manufacturers 
showed  that  the  timber  industries  (24  — 
Lumber  and  Wood  products  and  26  —  Paper 
and  Allied  Products)  accounted  for  the  fol- 
lowing percentages  of  the  State's  total  manu- 
facturing activities: 

Item  Percent 

Manufacturing  employment  3.7 

Manufacturing  payrolls  3.4 

Value  added  by  manufacture  3.7 

Cost  of  materials  4.1 

Value  of  shipments  4.0 

Capital  expenditures  6.9 

Timber  industries  provided  more  than 
57,000  jobs  in  1967  and  paid  their  employees 


more  than  $350  million  in  wages.  The  value  of 
products  produced  by  these  industries  was 
more  than  $1.5  bilUon. 


THE  TIMBER  RESOURCES 

Growth  Exceeds  Cut 

The  1965  Pennsylvania  timber-resource  re- 
port showed  that  the  State  has  an  abundance 
of  wood  fiber  in  trees  5  inches  d.b.h.  (diame- 
ter breast  high)  and  larger.  The  annual  cut- 
ting rate,  based  on  the  1954-64  decade, 
equaled  only  one-third  of  the  volume  added 
annually  by  growth  to  growing-stock  trees 
(less  mortality).  Approximately  390  million 
cubic  feet  of  hardwood  growing-stock  volume 
on  commercial  forest  land  and  21  million 
cubic  feet  of  softwood  was  accumulating  an- 
nually in  Pennsylvania's  forest  bank  account. 

Estimates  for  1965-70  indicate  a  slight  drop 
in  the  annual  cutting  rate  of  growing  stock, 
and  a  corresponding  increase  in  the  growing- 
stock   volume   inventory.   About  495   million 


Figure  1. — The  geographic  regions  used  in  the  forest  survey  of  Pennsylvania. 
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cubic  feet  of  hardwood  and  25  million  cubic 
feet  of  softwood  growing-stock  volume  is  now 
accumulating  annually  in  Pennsylvania's 
forest  bank  account. 

Statewide,  hardwoods  make  up  more  than 
90  percent  of  the  growing-stock  volume  and 
exceed  92  percent  in  five  of  the  six  geographic 
regions  of  the  State  (fig.  1).  In  the  North- 
eastern Region  hardwoods  make  up  85  per- 
cent. Oaks  are  by  far  the  leading  species 
statewide  and  account  for  40  percent  of  the 
total  volume.  Net  growth  of  growing  stock 
exceeded  cut  in  all  but  the  South-Central 
Region  (table  1).  In  this  region  the  softwood 
growing  stock  harvested  during  the  1954-64 
base  period  exceeded  growth  for  the  period.  In 
terms  of  sawtimber  volume,  the  softwood 
harvest  exceeded  growth  in  both  the  South- 
Central  and  Western  Regions.  Overall,  how- 
ever, these  cutting  deficits  were  more  than 
outweighed  by  surpluses  of  softwood  saw- 
timber  and  growing-stock  growth  in  the  other 
regions. 

Tree  Size 

Limits  Present  Use 

The  North-Central  Region  contains  more 
sawtimber  and  growing-stock  volume  than 
any  of  the  other  regions.  During  the  10-year 
base  period,  205  million  cubic  feet  of  growing- 
stock  volume  and  723  million  board  feet  of 
sawtimber  volume  were  being  added  annually 
to  the  Region's  timber  stands.  Fifty-eight  per- 
cent of  the  board-foot  volume  and  84  percent 
of  the  cubic-foot  volume,  however,  were  in 
trees  less  than  15  inches  in  diameter  at  breast 
height. 

Although  these  small  trees  show  promise  of 
providing  ample  raw  material  for  the  Region's 
sawmills  and  veneer  plants  in  the  future,  at 
present  the  sawlogs  that  would  result  from 
cutting  these  immature  trees  would  be  mostly 
of  poor  quality.  Shown  graphically  (fig.  2), 
the  distribution  of  hardwood  volume  by  stand- 
ard-lumber log  grades  confirms  that  this  was 
the  case,  not  only  in  the  North-Central  Re- 
gion, but  in  the  rest  of  the  State  as  well.  A 
major  portion  of  the  grade  3  or  lower  grade 
logs  in  all  regions  are  in  small  diameter  saw- 
timber trees. 


Figure  2. — The  hardwood  sawtimber  volume  in 
Pennsylvania  in  1965,  by  standard-lumber  log- 
qualify  grades  and  regions. 
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Total  Wood  Supply 
Not  Available 

The  statistics  presented  above  were  gath- 
ered by  measuring  the  physical  attributes  of 
the  total  timber  resource  exclusive  of  the 
complex  —  and  often  interacting  —  economic 
and  social  factors  that  determine  the  volumes 
of  specific  kinds  of  timber  available  to  the 
potential  timber  buyer  at  any  point  in  time 
or  region  within  the  State.  Whether  the  tim- 
ber is  easily  accessible,  of  sufficient  size,  con- 
tains sufficient  volume  per  acre  to  offset  the 
cost  of  harvesting,  or  is  even  available  for 
purchase  in  specific  localities,  are  questions 
that  can  be  answered  only  through  special 
studies. 

Private  owners,  exclusive  of  forest  industry, 
owned  72  percent  of  the  sawtimber  volume  in 
Pennsylvania  in  1965.  An  increasing  percent- 
age of  the  privately  held  woodlands  is  being 
purchased  or  leased  by  absentee  owners,  or 
groups  of  owners,  who  are  holding  the  land  for 
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recreation  or  nontimber  uses.  State  manage- 
ment foresters  and  timber-industry  repre- 
sentatives face  an  almost  insurmountable  task 
in  simply  contacting  these  absentee  owners — 
much  less  in  interesting  them  to  manage  and 
harvest  their  timber.  These  owners  have  no 
woodland  owners  association  to  represent 
their  interests  in  Pennsylvania.  In  some  cases 
the  operable  timber  volume  growing  on  a 
single  ownership  is  not  large  enough  to  induce 
an  industrial  procurement  agent  or  logging 
operator  to  harvest  or  use  it.  Some  private 
owners  refuse  to  allow  timber  harvesting  on 
their  holdings  at  any  price. 

Some  large  public  and  industrial  timber- 
land  owners,  whose  lands  now  contain  ex- 
tensive acreages  of  young  trees,  have  devel- 
oped deferred  cutting  plans.  These  plans  call 
for  harvesting  only  a  portion  of  the  annual 
growth  in  order  to  build  up  per-acre  growing- 
stock  volumes  as  the  stands  mature.  In  time 
this  cutting  regimen  will  allow  higher  cutting 
rates  as  the  timber  quality  for  sawlogs  and 
other  products  increases,  but  at  present  only 
a  portion  of  the  net  growth  on  these  owner- 
ships is  available  for  harvesting. 

When  these  economic  and  social  factors  are 
considered  along  with  the  raw-material  speci- 
fications required  for  various  wood-manufac- 
turing processes,  one  can  easily  understand 
why  the  net  annual  growth  from  Pennsylvania 
forests  is  not  being  harvested. 


THE  INDUSTRIAL 
ROUNDWOOD  HARVEST 

Industrial  roundwood  includes  sawlogs,  ve- 
neer logs,  pulpwood,  cooperage  logs,  mine 
timbers,  posts,  and  all  other  roundwood  prod- 
ucts cut  from  trees — except  fuelwood.  Nearly 
150  million  cubic  feet  of  industrial  roundwood 
was  harvested  from  Pennsylvania  timberlands 
in  1969  (table  3).  This  represented  more 
than  32  percent  of  the  entire  1969  harvest  for 
the  six  Middle  Atlantic  States  (Delaware, 
Maryland,  New  Jersey,  New  York,  Pennsyl- 
vania, and  West  Virginia).  The  135  million 
cubic-foot  hardwood  harvest  was  larger  than 
that  of  any  of  the  other  13  states  in  the 
Northeast. 

Sawlogs  and  Pulpwood 
Are  Most  Important  Products 

Sawlogs  were  the  major  product,  account- 
ing for  58  percent  of  the  hardwood  cut  and 
63  percent  of  the  softwood  cut.  Pulpwood  was 
second  in  importance,  representing  a  third  of 
the  total  roundwood  cut.  Other  products  cut 
included  veneer  and  cooperage  logs,  mine  tim- 
bers, posts,  bat  and  handle  stock,  and  mis- 
cellaneous dimension  stock. 

In  the  past  15  years  the  sawlog  component 
of  the  harvest  has  remained  constant  (fig.  3). 
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PULPWOOD 

OTHER    PRODUCTS 


Figure  3. — Industrial  roundwood  production 
in  Pennsylvania  for  selected  years. 
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The  pulpwood  harvest  has  consistently  in- 
creased while  the  other  products  group 
has  tended  to  decrease.  Between  1964  and 
1969,  the  sawlog  harvest  has  changed  less 
than  1  percent,  while  the  pulpwood,  cooper- 
age-log, and  post  output  rose  8  percent,  52 
percent,  and  18  percent  respectively  (table  4). 
Veneer-log  output  dropped  27  percent,  from 
2.9  million  cubic  feet  in  1964  to  2.1  milUon 
cubic  feet  in  1969.  Decreasing  deep-mine  coal 
production  caused  a  6-percent  drop  in  the 
volume  of  wood  used  for  mine  timbers. 

Overall,  the  hardwood  harvest  declined  2 
percent  in  the  5-year  period,  while  the  soft- 
wood harvest  rose  2  percent.  More  hardwoods 
were  being  cut  for  pulpwood,  while  greater 
quantities  of  softwoods  were  being  cut  for 
sawlogs. 

Harvest  Greatest 
in  Central  Regions 

The  central  portion  of  the  State,  which 
encompasses  the  North-Central,  South-Cen- 
tral, and  Southwestern  Regions,  accounted 
for  nearly  70  percent  of  the  total  roundwood 
harvest  in  1969  (table  5).  The  North-Central 
Region's  harvest  alone  represented  nearly  40 
percent  of  the  State's  industrial  roundwood 
harvest.  The  54.4  million  cubic-foot  hardwood 
cut  and  the  4.5  million  cubic-foot  softwood 
cut  there  were  the  largest  of  all  regions.  More 
sawlogs  and  more  pulpwood  were  cut  in  the 
North-Central  Region  than  in  any  other  re- 
gion of  the  State.  The  Western  Region  had 
the  greatest  harvest  of  other  products  and 
accounted  for  47  percent  of  the  1969  total. 

LUMBER  AND  SAWLOGS 

Lumbering  has  been  important  to  the 
State's  economy  in  the  past.  The  U.S.  Bureau 
of  Census  attests  to  the  importance  of  lum- 
bering through  its  periodic  statistical  reports 
during  these  early  days.  Important  bench- 
marks include: 

•  Lumber  production  in  1859  was  valued  at 
$10.7  miUion,  more  than  11  percent  of  the 
national  total.  Average  value  per  thousand 
board  feet  was  $11.63. 


•  By  1860  Pennsylvania  reported  the  Na- 
tion's highest  lumber  production. 

•  Lumber  production  peaked  in  Pennsyl- 
vania about  1890.  More  than  2.3  billion 
board  feet  was  produced  during  census 
years  1889  and  1899. 

Hardwood  Lumber  Production 

c 


econd  Highest  in  Nation 


Softwood  lumber  production  peaked  around 
1889,  when  1.9  bilUon  board  feet  was  manu- 
factured (fig.  4).  During  the  30  years  that 
followed,  softwood  production  slumped,  caus- 
ing the  State  to  become  a  net  importer  of 
lumber  by  the  turn  of  the  century.  Between 
1910  and  1920  production  of  hardwood  lum- 
ber exceeded  that  of  softwood  lumber  for  the 
first  time. 

A  low  point  in  lumber  production  was 
reached  in  1932,  when  only  200  million  board 
feet  was  sawed.  As  the  Nation's  economy  be- 
gan to  build  up  again  after  the  Depression 
and  the  State's  young-growth  timber  stands 
became  merchantable,  Pennsylvania  lumber 
production  increased  once  more.  By  1954  lum- 
ber production  had  reached  495  million  board 
feet,  83  percent  of  which  was  from  hardwoods. 
Preliminary  1969  U.S.  Census  Bureau  lumber 
production  statistics  for  the  State  showed 
that  545  million  board  feet  of  lumber  was 
produced,  457  million  of  which  was  hardwood. 
By  these  estimates,  Pennsylvania  ranks  six- 


Figure  4. — Lumber  producHon  In   Pennsylvania  for 
selected  years,   1860  to  1969. 
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teenth  in  the  Nation  for  total  lumber  output, 
and  second  in  the  Nation  for  hardwood  lum- 
ber output. 

Numbei  of  Sawmills  Decieases 
as  Unit  Production  Increases 

There  were  1,501  sawmills  operating  in 
Pennsylvania  in  1899,  many  of  them  low-vol- 
ume portable  softwood  mills.  As  production 
dwindled  over  the  years,  the  number  of  saw- 
mills dropped  to  a  low  of  211  in  1932.  Then, 
as  lumber  demand  rose  in  the  early  1940's, 
the  number  of  operating  sawmills  jumped 
from  369  in  1940,  to  1,381  in  1942,  and  finally 
reached  a  record  high  of  2,745  in  1947. 

In  the  most  recent  two  decades,  while  lum- 
ber production  remained  static,  the  number  of 
sawmills  decreased.  In  1954,  96  sawmills — 
each  producing  more  than  a  million  board  feet 
of  lumber  annually — accounted  for  slightly 
more  than  25  percent  of  the  production.  The 
remaining  75  percent  was  produced  by  2,283 
small  sawmills. 

By  1969,  150  of  the  684  operating  sawmills 
in  Pennsylvania  were  sawing  more  than  a 
million  board  feet  of  lumber  a  year.  This 
trend  has  been  noted  throughout  the  North- 
eastern States.  As  low-volume  sawmills  dis- 
continue operations,  the  high-volume  mills  in- 
crease production. 

Relatively  few  low-volume  sawmills  ceased 
operating  in  the  less-forested  Southeastern 
and  Western  Regions  of  Pennsylvania  be- 
tween 1964  and  1969  (table  6).  In  two  heavily 
forested  regions,  the  Northeastern  and  South- 
Central,  the  increase  in  the  number  of 
high-volume  sawmills  was  accompanied  by  a 
higher-than-average  decrease  in  the  number 
of  low-volume  sawmills.  This  may  indicate  a 
lower  level  of  competition  between  low-  and 
high-volume  sawmills  for  raw  materials  in  the 
less-forested  regions.  Or  it  may  indicate  that 
low-volume  sawmills  in  these  regions  have 
captive  local  markets  for  their  limited  produc- 
tion. Overall,  the  number  of  sawmills  de- 
creased in  each  region  of  the  State,  the 
highest  sawmill  mortality  taking  place  in  the 
lowest  production  classes. 


Sawlog  Production 
and  Receipts  Increase 

Sawlog  production  decreased  less  than  1 
percent  between  1964  and  1969,  although 
production  was  up  11  percent  from  the  ap- 
proximately 491  million  board  feet  reported 
in  1954.  While  production  decreased  9  per- 
cent in  both  the  Western  and  North-Central 
Regions,  it  increased  from  5  to  27  percent  in 
the  other  regions  during  the  5-year  period 
(table  7). 

Sawlog  receipts  between  1964  and  1969 
were  up  4  percent  for  the  State  and  increased 
20  percent  and  37  percent  in  the  Southwest- 
ern and  South-Central  Regions  respectively. 

Pennsylvania's  South-Central  Region  has 
made  outstanding  progress  in  building  a 
stronger  sawmill  industry  in  the  last  5  years. 
Sawlog  production  there  increased  27  percent 
and  sawlog  receipts  increased  37  percent  be- 
cause 13  sawmills  were  added  to  the  1-million- 
and-over  production  class.  Nearly  90  percent 
of  the  sawlogs  cut  in  the  Region  were  sawed 
by  mills  located  within  the  region.  No  sawlogs 
were  shipped  outside  the  State  from  the 
South-Central  Region. 

Detailed  breakdowns  of  sawlog  production 
and  receipts  by  regions,  species  groups,  and 
species  for  1969  are  contained  in  tables  8  to 
21.  These  tables  show  that: 

•  Softwood  sawlogs. — Eighty-nine  percent  of 
the  volume  cut  was  retained  within  the 
same  region  for  manufacture,  while  another 
10  percent  was  transported  to  other  regions 
within  Pennsylvania  for  manufacture.  The 
remaining  1  percent — approximately  700 
thousand  board  feet  —  was  shipped  from 
the  region  where  it  was  cut  to  neighboring 
states  for  manufacture. 

•  Hardwood  sawlogs.  —  Eighty-eight  percent 
of  the  volume  cut  was  retained  within  the 
same  region  for  manufacture,  while  another 
9  percent  of  the  cut  was  transported  to 
other  regions  within  the  State  for  manu- 
facture. The  remaining  3  percent  was 
shipped  to  other  states  for  manufacture. 


•  The  Southwestern,  Northeastern,  and 
South-Central  Regions  were  net  importers 
of  sawlogs  in  1969.  The  Southwestern  Re- 
gion shipped  1.5  miUion  board  feet  of  saw- 
logs  to  other  regions,  while  it  received  17.3 
million  board  feet  from  other  regions.  The 
other  three  regions  shipped  out  a  greater 
volume  of  sawlogs  than  they  received. 

•  Red  oak  was  the  major  hardwood  sawlog 
species  cut  during  1969,  accounting  for  29 
percent  of  the  hardwood  cut.  Other  im- 
portant hardwood  species  that  were  cut 
included  hard  and  soft  maples,  black 
cherry,  and  white  oak.  Each  accounted  for 
an  additional  9  percent  of  the  hardwood 
sawlog  harvest.  Fifty-five  percent  of  the 
softwood  sawtimber  harvest  was  hemlock, 
35  percent  was  white  pine. 

Sawlogs  from  Pennsylvania  forests  were 
shipped  for  manufacture  to  sawmills  in  four 
neighboring  states  during  1969  (table  22). 
New  York  was  the  recipient  of  the  largest 
volume.  Smaller  volumes  were  shipped  to 
Maryland,  Ohio,  and  West  Virginia.  Pennsyl- 
vania sawmills  reported  receiving  sawlogs 
from  Delaware,  Maryland,  New  York,  Ohio, 
and  West  Virginia  (table  23).  West  Virginia 
and  New  York  accounted  for  87  percent  of 
the  log  receipts  from  other  states.  Red  oak, 
black  cherry,  and  soft  and  hard  maples  were 
major  exports,  while  red  and  white  oaks,  soft 
and  hard  maples,  and  yellow-poplar  were 
major  imports. 


PULPWOOD 

Pennsylvania  —  the  Philadelphia  area  in 
particular  —  has  been  important  in  the  de- 
velopment of  the  pulp  and  paper  industry  in 
the  United  States.  Several  important  dates  in 
Pennsylvania's  papermaking  history  (Kellogg 
1923)  include: 

•  1690 — The  first  paper  mill  in  the  United 
States  was  started  in  the  outskirts  of 
Philadelphia  (Roxborough).  The  mill  used 
linen  rags  as  raw  material. 

•  1854 — Soda  pulp  was  first  made  commer- 
cially in  the  United  States  near  Philadel- 


phia, using  the  Burgess  patent.  Broad- 
leaved  species  (hardwoods)  were  used  as  a 
raw  material. 

•  1866-67 — A  process  of  making  pulp  by 
boiling  wood  in  a  sulphur  dioxide  solution 
(sulphite  process)  was  developed  by  a  man 
named  Tilghman  in  Philadelphia  shortly 
after  the  Civil  War  and  was  patented  by 
him.  He  used  spruce,  hemlock,  poplar,  and 
willow  in  his  process. 

Pulpwood  Production  Increases 
as  Product  Requirement  Shifts 

Pulpwood  production  has  grown  50  percent 
in  the  past  7  years,  rising  from  534  thousand 
cords  in  1963  to  806  thousand  cords  in  1969 
(table  24).  During  this  period  a  pronounced 
shift  away  from  softwood  has  occurred.  While 
softwood  production  dropped  43  percent, 
hardwood  production  rose  77  percent. 

Pulpwood  consumption  at  Pennsylvania 
mills  has  also  grown.  In  1969,  946  thousand 
cords  were  consumed.  Of  this,  727  thousand 
cords  were  cut  within  the  State.  The  remain- 
ing 219  thousand  cords  were  shipped  in  from 
other  states  and  Canada. 

Between  1899  and  1927  the  State  ranked 
among  the  first  five  states  in  pulpwood  con- 
sumption and  woodpulp  production.  In  1904 
the  243  thousand  cords  of  pulpwood  con- 
sumed by  Pennsylvania  mills  represented  8 
percent  of  the  United  States  total.  Sixteen 
years  later  the  consumption  of  490  thousand 
cords  again  represented  8  percent  of  the 
United  States  total.  During  this  period,  the 
State  was  maintaining  its  dominance  by  im- 
porting large  quantities  of  wood  from  the 
South  and  from  Canada.  Then,  as  pulp  in- 
dustries developed  in  the  South  and  West, 
Pennsylvania's  percentage  of  the  Nation's 
woodpulp  production  dropped.  The  State's 
share  of  the  national  production  dropped  from 
6.3  percent  in  1923  to  only  1.8  percent  in 
1952. 

Pulping  Capacity  Continues 

to  Grow  through  Internal  Expansion 

The  Pennsylvania  woodpulp  industry  has 
continued  to  grow  over  the  years,  mainly  by 
adding  production  capacity  to  existing  mills. 
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The  installed  daily  pulping  capacity  of  Penn- 
sylvania pulpmills  has  risen  from  1,163  tons  in 
1955  to  2,102  tons  in  1968.  This  represents  a 
6  percent  average  annual  increase,  while  the 
number  of  operating  mills  has  dropped  from 
15  to  11. 

Central  Counties  Are 
Important  Pulpwood  Producers 

Nearly  3  million  cords  of  pulpwood  were 
harvested  from  Pennsylvania  timberlands  dur- 
ing the  past  5  years  (table  25).  Most  of  it 
came  from  the  State's  heartland  where  the 
North-Central,  South-Central,  and  South- 
western Regions  meet.  During  4  of  the  5  years 
between  1965  and  1969,  both  Huntingdon 
and  Clearfield  Counties  produced  more  than 
50  thousand  cords  annually.  Other  high- 
producing  counties  were  Centre  and  Bedford, 
both  of  which  produced  more  than  50  thou- 
sand cords  during  at  least  one  calendar  year. 

The  most  important  hardwood  producing 
region  in  the  State — the  North-Central  Re- 
gion— provided  48  percent  of  the  pulpwood 
cut  between  1965  and  1969.  The  South- 
Central  Region  produced  44  percent  of  the 
total  pulpwood  cut  from  softwoods.  During 
the  same  period  the  pulpwood  cut  from  the 
hardwood  stands  of  the  Northeastern  Region 
increased  substantially. 

Manufacturing-plant  residues  have  become 
an  increasingly  important  source  of  pulpwood 
in  Pennsylvania.  Seventeen  percent  of  the 
pulpwood  used  by  Pennsylvania  pulpmills  in 
the  last  5  years  came  from  manufacturing 
residues.  By  recycling  these  residues,  a  waste- 
disposal  problem  is  eliminated  at  the  plant 
where  the  residues  are  generated,  and  wood 
fiber  is  provided  that  would  otherwise  have  to 
be  obtained  by  harvesting  trees. 

During  1969  nearly  50  thousand  cords  (8 
percent)  of  the  622  thousand  cords  of  pulp- 
wood from  roundwood  cut  were  shipped  to 
other  states.  Pennsylvania  pulpmills  in  turn 
imported  nearly  100  thousand  cords  of  pulp- 
wood from  neighboring  states  and  an  addi- 
tional 36  thousand  cords  from  outside  the 
Northeast  to  satisfy  their  wood  requirements. 
Most  of  these  imports  of  pulpwood  were  pine, 
spruce,  and  fir. 


OTHER  FOREST  PRODUCTS 

Most  Veneer  Logs  Are  Exported 

Limited  quantities  of  veneer  have  been 
manufactured  in  Pennsylvania  for  many  years, 
but  traditionally  greater  volumes  of  veneer 
logs  have  been  shipped  to  other  states  for 
manufacture.  A  tabulation  of  veneer-log  pro- 
duction and  receipts  for  selected  years,  in 
millions  of  board  feet.  International  i4-inch 
rule,  illustrates  this: 


Year 

Production 

Receipts 

1954 

4.6 

0.5 

1963 

12.2 

1.7 

1968 

16.5 

4.8 

1969 

15.1 

7.6 

Three  veneer  plants  were  operating  in  the 
State  in  1954;  two  were  producing  commercial 
veneer,  and  the  third  was  producing  basket 
veneer. 

During  our  1969  survey,  no  attempt  was 
made  to  trace  wood  not  channeled  through 
primary  manufacturers.  Therefore  the  volume 
statistics  presented  for  some  species — such  as 
black  cherry — are  no  doubt  low.  They  do  not 
include  veneer-log  purchases  by  brokers  for 
export  overseas. 

Yellow-poplar  was  the  major  species  cut 
for  veneer  logs  in  1954.  By  1963  the  demand 
for  cherry  furniture  veneer  caused  black 
cherry  to  become  the  volume  leader.  During 
that  year  5.3  million  board  feet  of  black 
cherry  and  4.5  milUon  board  feet  of  yellow- 
poplar  were  harvested. 

In  1969  another  shift  in  consumer  prefer- 
ences in  furniture  was  responsible  for  making 
red  oak  the  veneer-log  volume  leader  in  Penn- 
sylvania. The  7.3  million  board-foot  harvest  of 
red  oak  rapresented  48  percent  of  the  total 
harvest  (table  26).  Black  cherry  and  yellow- 
poplar  also  continued  to  be  important  species 
cut  for  veneer  logs. 

Nearly  two-thirds  of  the  1969  veneer-log 
harvest  was  shipped  to  other  states  for  manu- 
facture. Major  recipients  were  New  Jersey, 
West  Virginia,  and  Virginia.  Pennsylvania 
veneer  plants,  in  addition  to  using  local  ve- 
neer logs,  received  logs  from  six  other  states 
in  1969  (table  27).  Most  of  the  imported  logs 
were  red  oak.  Nearly  91  percent  of  the  log 
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volume  handled  by  Pennsylvania  veneer  mills 
was  red  oak. 

Wood  Use  in  Underground 
Coal  Mines  Decreased 

Over  the  years,  Pennsylvania's  coal  mines 
have  depended  upon  local  forests  as  a  source 
of  mine  props  and  shoring  material.  About  5.8 
million  cubic  feet  of  local  wood  was  used  as 
round  and  split  mine  timbers  in  underground 
coal  mines  in  1969.  This  represents  a  6-per- 
cent decrease  from  the  6.2  million  cubic  feet 
used  in  1964,  when  more  coal  was  being  pro- 
duced from  underground  mines. 

Cooperage  Log  Production  Up 

The  volume  of  cooperage  logs  cut  in  recent 
years  in  Pennsylvania  has  been  increasing.  Six 
cooperage  plants  processed  more  than  2  mil- 
lion board  feet  of  white  oak  in  1954.  Ten 
years  later,  production  had  climbed  to  over  5 
million  board  feet,  and  by  1969  cooperage  log 
production  hit  9.7  million  board  feet.  Local 
plant  receipts  included  logs  from  four  neigh- 
boring states  in  1969,  while  only  a  small  vol- 
ume of  the  State's  production  was  shipped  to 
one  neighboring  state. 

Bat  and  Handle  Industry 
Remains  Stable 

Although  white  ash  is  a  minor  species  in 
Pennsylvania's  most  important  forest  regions, 
it  is  the  mainstay  of  one  of  the  State's  most 
stable  wood-using  industries — bat  and  handle 
manufacturing.  These  industries  are  located 
close  to  the  ash  stands  upon  which  they  de- 
pend. Twelve  plants  were  operating  in  1964, 
and  12.8  million  board  feet  of  ash  was  har- 
vested that  year  from  timberland  within  the 
State.  By  1969  fifteen  plants  were  operating 
and  approximately  13.7  million  board  feet  of 
ash  was  being  cut.  Another  4  million  board 
feet  of  ash  was  being  shipped  in  from  other 
states  for  processing. 


MANUFACTURING  PLANT 
RESIDUES 


The  plant  residues  generated  in  the  manu- 
facture of  primary  wood  products  are  becom- 
ing more  important  each  year,  both  as  a 
waste-disposal  problem  and  a  cheap  source  of 
industrial  wood.  More  than  38  million  cubic 
feet  of  wood  residues  were  generated  by  Penn- 
sylvania primary  wood  manufacturers  in  1969 
(table  28).  Sixty-three  percent — 21  million 
cubic  feet  of  hardwood  and  3  million  cubic 
feet  of  softwoods — were  coarse  residues  suit- 
able for  chipping. 

Nearly  60  percent,  or  23  million  cubic  feet, 
of  all  residues  were  used  (table  29).  The  dom- 
inant use,  accounting  for  nearly  half  of  the 
volume,  was  coarse  residues  used  for  such 
fiber  products  as  woodpulp,  hardboard,  and 
particle  board.  Second  in  importance  was  the 
use  of  nearly  6  million  cubic  feet  of  fine  ma- 
terial (sawdust  and  shavings)  for  livestock 
bedding  and  chicken  litter. 


Sawmill  Residues  Key 
to  Greater  Utilization 

Sawmills  generated  more  than  92  percent  of 
all  residues  in  1969.  Therefore  the  availability 
of  unused  residues  to  a  large  extent  depended 
upon  the  distribution  of  these  sawmills.  Seven 
million  cubic  feet  of  fine  residues  and  over  8 
million  cubic  feet  of  coarse  residues  were  piled 
or  destroyed  by  Pennsylvania  sawmills  in 
1969  because  these  mills  were  so  far  from 
potential  users.  Large  quantities  of  coarse 
hardwood  residues  were  available  in  the 
North-Central  and  South-Central  Regions.  As 
more  low-volume  sawmills  cease  to  operate, 
and  their  markets  are  served  by  high-volume 
sawmills,  more  coarse  residues  should  become 
economically  available  for  chipping. 
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Bark  —  An  Untapped  Raw  Material 

More  than  3  million  cubic  feet  of  softwood 
bark  and  29  million  cubic  feet  of  hardwood 
bark  accumulated  at  primary  wood-using 
plants  in  Pennsylvania  in  1969.  Only  a  third 
of  this  bark  was  used.  A  quantity  of  material 
such  as  this  poses  a  tremendous  disposal 
problem. 

This  bark  is  an  untapped  raw-material 
reservoir  that  will  find  many  new  uses  in  com- 
ing years  both  on  its  own  merits  and  as  a 
substitute   for  higher  value  materials.   Pres- 


ently some  bark  from  Pennsylvania's  wood- 
using  plants  is  being  used  as  chicken  Utter 
and  horticultural  mulch.  Some  bark  is  also 
being  used  by  the  charcoal  and  electro- 
metallurgical  industries. 
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Table   1. — Growing-siock  invenfory,  average  annual  growth,  cut,  and  change 
by  geographic  region  and  species  group,  Pennsylvania,  1965 

Geographic  region     ,         .  Average       . 

and  Inventory     ^^^|j        Average 

species  group  volume^   ^^^  g^^^^^j^  annual  cut 


Average 
annual 
change 


Softwoods: 
Western 
North-Central 
Southwestern 
Northeastern 
Southeastern 
South-Central 


Hardwoods: 
Western 
North-Central 
Southwestern 
Northeastern 
Southeastern 
South-Central 


All  species 


163 
619 

54 
433 

48 
160 


All  softwoods         1,477 


1,976 
7,309 
1,644 
2,381 
1,216 
1.857 


All  hardwoods     16,383 


17,860 


Million  cubic  feet 


5.7 
16.0 

1.7 
12.4 

1.1 

4.9 


41.8 


65.5 
264.7 
65.4 
69.6 
44.5 
63.5 


573.2 


615.0 


4.7 

5.4 

.1 

5.8 

5.0 


21.0 


23.0 
70.4 
23.9 
26.4 
22.0 
17.3 


183.0 


204.0 


+  1.0 
+  10.6 
+  1.6 
+6.6 
+  1.1 
-.1 


Percent  of 
inventory 

0.6 
1.7 
3.0 
1.5 
2.3 
.1 


+  20.8 


+  42.5 
+  194.3 
+41.5 
+43.2 
+  22.5 
+46.2 


+390.2 


+411.0 


1.4 


2.2 
2.7 
2.5 
1.8 
1.9 
2.5 


2.4 


2.3 


1  Includes  growing-stock  trees  on  commercial  forest  land  only. 


Table  2. — Sav/timber  inventory,  average  annual  growth,  cut,  and  change, 
by  geographic  region  and  species  group,  Pennsylvania,  1965 


Geographic  region 

and 

species  group 


Inventory     ^^j^^S       Average 
volume'   „gj  g^^^tj^  annual  cut 


Average 
annual 
change 


ward  feet^  - 

Percent  of 

— iviiiuon  c 

" inventory 

Softwoods: 

Western 

195 

7.8 

19.8 

-12.0 

6.2 

North-Central 

1,445 

42.2 

17.0 

+  25.2 

1.7 

Southwestern 

92 

3.3 

.1 

+3.2 

3.5 

Northeastern 

1,025 

27.2 

18.3 

+8.9 

.9 

Southeastern 

113 

2.6 

— 

+  2.6 

2.3 

South-Central 

398 

12.4 

17.8 

-5.4 

1.4 

All    softwoods 

3,268 

95.5 

73.0 

+  22.5 

0.7 

Hardwoods: 

Western 

3,183 

151.0 

47.9 

+  103.1 

3.2 

North-Central 

9,758 

396.6 

148.5 

+  248.1 

2.5 

Southwestern 

2,535 

107.1 

42.1 

+  65.0 

2.6 

Northeastern 

2,565 

85.9 

27.6 

+  58.3 

2.3 

Southeastern 

2,013 

68.7 

65.0 

+3.7 

.2 

South-Central 

2,947 

95.8 

34.5 

+61.3 

2.1 

All  hardwoods 

23,001 

905.1 

365.6 

+539.5 

2.3 

All  species 

26,269 

1,000.6 

438.6 

+562.0 

2.1 

1  Includes  growing-stock  trees  on  commercial  forest  land  only. 
^International    V4-inch   rule. 
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Table  3. — Volume  of  industrial  roundwood  by  products  produced  in  Pennsylvania  in   1969 


Volume  in  standard  units 

Roundwood  volume 

Product 

Standard 
units 

All 
species 

Soft- 
woods 

Hard- 
woods 

All 
species 

Soft- 
woods 

Hard- 
woods 

M  board  feet^ 
Standard  cords 
M  board  feet' 
M  board  feet^ 
M  cubic  feet 
M  pieces 
M  cubic  feet 

543,370 

621,900 

15,118 

9,717 

5,802 

270 

2,262 

52,038 
59,200 

220 
11 

491,332 

562,700 

15,118 

9,717 

5,582 

270 

2,251 

The 

msand  cub 

8,581 
4,736 

220 

11 

13,548 

Sawlogs 

Pulpwood 

Veneer  logs 

Cooperage  logs 

Mine  timbers 

Posts 

Misc.  products^ 

Total 

87,511 
49,752 
2,126 
1,237 
5,802 
231 
2,262 

148,921 

78,930 
45,016 
2,126 
1,237 
5,582 
231 
2,251 

135,373 

^International  Vi-inch  rule. 

^Includes  bat  and  handle  stock,  and  other  miscellaneous  dimension  stock. 


Table  4. — Timber  products  output  from  roundwood  by  product,  Pennsylvania,   1964  and   1969 


All  species 

Softwoods 

Hardwoods 

Product 

1964 

1969 

Change 

1964 

1969 

Change 

1964 

1969 

Change 

Million  cubic  feet 

Percent 

Million 

cubic  feet  Percent 

Million  cubic  feet 

Percent 

Sawlogs 

87.8 

87.5 

(') 

5.9 

8.6 

+45 

81.9 

78.9 

-4 

Pulpwood 

46.0 

49.7 

+8 

7.1 

4.7 

-34 

38.9 

45.0 

+  16 

Veneer  logs 

2.9 

2.1 

-27 

— 

— 

— 

2.9 

2.1 

-27 

Cooperage  logs 

.8 

1.2 

+52 

— 

— 

— 

.8 

1.2 

+52 

Mine  timbers- 

6.2 

5.8 

-6 

.2 

.2 

— 

6.0 

5.6 

-7 

Posts 

.2 

.3 

+  18 

— 

— 

— 

.2 

.3 

+  18 

Misc.  products^ 

6.9 

2.3 

-67 

— 

(') 

— 

6.9 

2.3 

-67 

150.8 

148.9 

-1 

13.2 

13.5 

+  2 

137.6 

135.4 

-2 

^Less  than  0.5  percent. 

^Original  1964  production  figure  revised. 

^Includes  handle  and  bat  stock  and  miscellaneous  dimension  stock. 

^Less  than  50,000  cubic  feet. 
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Table  5. — Indusfrial  roundwood  harvest^  in  Pennsylvania  by  region, 
species  group,  and  product,  1969 

[In  thousands  of  cubic  feet] 


Region  and 
species  group 


Western: 
Softwoods 
Hardwoods 

Total 

North-Central: 
Softwoods 
Hardwoods 

Total 

Southwestern : 
Softwoods 
Hardwoods 

Total 

Northeastern: 
Softwoods 
Hardwoods 

Total 

Southeastern: 
Softwoods 
Hardwoods 

Total 

South-Central: 
Softwoods 
Hardwoods 

Total 

All  regions: 
Softwoods 
Hardwoods 

Total 


Product 


Sawlogs        Pulpwood 


Other 
products-^ 


87,511 


49,752 


11,658 


All 
products 


771 
13,046 

144 
1,040 

113 
5,319 

1,028 
19,405 

13,817 

1,184 

5,432 

20,433 

3,160 

27,823 

1,336 
23,776 

9 
2,804 

4,505 
54,403 

30,983 

25,112 

2,813 

58,908 

1,035 
14,694 

816 
5,744 

34 
1,633 

1,885 
22,071 

15,729 

6,560 

1,667 

23,956 

1,965 

7,449 

104 

5,824 

11 
593 

2,080 
13,866 

9,414 

5,928 

604 

15,946 

330 

6,265 

336 

1,832 

471 

666 

8,568 

6,595 

2,168 

471 

9,234 

1,320 
9,653 

2,000 
6,800 

64 
607 

3,384 
17,060 

10,973 

8,800 

671 

20,444 

8,581 
78,930 

4,736 
45,016 

231 
11,427 

13,548 
135,373 

148,921 


iDoes  not  include  fuelwood  or  removals  that  are  not  manufactured  into 
an  industrial  product. 

^Other  products  includes  cooperage  and  veneer  logs,  mine  timbers, 
posts,  bat  and  handle  stock,  and  miscellaneous  dimension  and  specialty 
stock. 
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Table  6. — Number  of  operating  sawmills  in  Pennsylvania  by  region  and 
annual  production  class,  1964  and  1969^ 


Region 

Under 
100  M 

100-499  M 

500-999M 

Over  1  MM 

All  classes 

1964 

1969 

1964 

1969 

1964 

1969 

1964 

1969 

1964 

1969 

Western 

41 

27 

45 

29 

27 

19 

26 

19 

139 

94 

North-Central 

78 

42 

83 

69 

53 

39 

75 

58 

289 

208 

Southwestern 

51 

14 

37 

31 

29 

23 

33 

29 

150 

97 

Northeastern 

88 

33 

40 

32 

17 

16 

15 

16 

160 

97 

Southeastern 

58 

36 

38 

28 

11 

10 

10 

7 

117 

81 

South-Central 

60 

25 

48 

36 

28 

25 

8 

21 

144 

107 

All  regions 

376 

177 

291 

225 

165 

132 

167 

150 

999 

684 

1  Based  upon  reported  lumber  production  during  calendar  years  1964  and  1969. 


Table  7. — Sawlog  production  and  receipt  relationships  in  Pennsylvania 
by  region,  1964  and  1969 


Region 

Production 

Receipts 

1964 

1969 

Change 

1964 

1969 

Change 

Western 

North-Central 

Southwestern 

Northeastern 

Southeastern 

South-Central 

Million 
bd.ft.' 
97.9 
211.0 
93.4 
52.1 
37.7 
53.6 

Million 
bd.  ft.' 
85.9 
192.4 
97.7 
58.3 
41.0 
68.1 

Percent 
-9 
-9 

+5 

+  12 

+9 

-t-27 

Million 

bd.  ft^ 

83.1 

199.3 

100.5 

56.9 

37.8 

51.2 

Million 

bd.  /^^ 

81.9 

182.3 

120.4 

58.2 

34.9 

70.0 

Percent 
-2 
-9 

+  20 

+  2 

-8 

+37 

All  regions 

545.7 

543.4 

(3) 

528.8 

547.7 

+4 

^Intemational  Vi-inch  rule. 

^Lumber  tally  based  on  lumber  production  for  1964. 

3Less  than  0.5  percent. 
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Table  8. — Sawlog  production  for  Penniylvania  by  geographic 
region,  species  group,  and  where  received,  1969 

[Million  board  feet,  International  Vi-inch  rule] 


Geographic  region 

and 

species  group 

Received 

In  the 
region 

Shipped 
to  other 
regions 

Shipped 
out  of 
state 

Total 
production 

Softwoods: 
Western 
North-Central 
Southwestern 
Northeastern 
Southeastern 
South-Central 

3.8 
16.7 

6.3 
11.6 

1.4 

6.4 

0.6 
2.2 

.2 

.6 

1.6 

0.3 
.3 

.1 

4.7 
19.2 

6.3 
11.9 

2.0 

8.0 

All  softwoods 

46.2 

5.2 

0.7 

52.1 

Hardwoods: 
Western 
North-Central 
Southwestern 
Northeastern 
Southeastern 
South-Central 

62.8 
155.7 
88.9 
40.4 
31.4 
54.6 

15.0 
15.2 
1.5 
1.2 
7.6 
5.5 

3.4 
2.3 
1.0 

4.8 

81.2 
173.2 
91.4 
46.4 
39.0 
60.1 

All  hardwoods 

433.8 

46.0 

11.5 

491.3 

All  species 

480.0 

51.2 

12.2 

543.4 

Table  9. — Sawlog  receipfs  for  Pennsylvania  by  geographic 
region,  species  group,  and  where  produced,  1969 

[Million  board  feet,  International  Vi-inch  rule] 


Geographic  region 

Produced 

Total 
receipts 

and 

In  the 

In  other 

In  other 

species  group 

region 

regions 

states 

Softwoods: 

Western 

3.8 

1.0 

0.2 

5.0 

North-Central 

16.7 

.4 

.1 

17.2 

Southwestern 

6.3 

2.3 

— 

8.6 

Northeastern 

11.6 

.6 

.5 

12.7 

Southeastern 

1.4 

.4 

(M 

1.8 

South-Central 

6.4 

.5 

— 

6.9 

All  softwoods 

46.2 

5.2 

0.8 

52.2 

Hardwoods: 

Western 

62.8 

11.8 

2.3 

76.9 

North-Central 

155.7 

6.6 

2.9 

165.2 

Southwestern 

88.9 

15.0 

7.9 

111.8 

Northeastern 

40.4 

2.7 

2.3 

45.4 

Southeastern 

31.4 

1.4 

.3 

33.1 

South-Central 

54.6 

8.5 

— 

63.1 

All  hardwoods 

433.8 

46.0 

15.7 

495.5 

All  species 

480.0 

51.2 

16.5 

547.7 

'Less  than  50,000  board  feet. 
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Table   10.— Saw/og  production  in  fhe  WESTERN  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet,  International  Vi-inch  rule] 


Received 

Species 

In  the 

Shipped 
to  other 

Shipped 
out  of 

Total 
production 

region 

regions 

state 

Hemlock 

2,633 

438 

183 

3,254 

White  pine 

1,052 

167 

117 

1,336 

Yellow  pines 

— 

— 

— 



Other  softwoods 

84 

— 

— 

84 

Total  softwoods 

3,769 

605 

300 

4,674 

Ash 

4,644 

309 

13 

4,966 

Aspen 

381 

56 

— 

437 

Basswood 

1,818 

340 

327 

2,485 

Beech 

3,622 

595 

133 

4,350 

Yellow  birch 

226 

17 

— 

243 

Black  birch 

51 

97 



148 

Butternut 

31 

7 

— 

38 

Cherry 

5,008 

1,273 

200 

6,481 

Elm 

2,449 

342 

27 

2,818 

Hickory 

1,649 

138 

43 

1,830 

Hard  maple 

6,833 

1,714 

380 

8,927 

Soft  maple 

7,145 

1,553 

60 

8,758 

White  oaks 

4,955 

963 

207 

6,125 

Chestnut  oak 

1,454 

567 

133 

2,154 

Red  oaks 

15,018 

4,481 

974 

20,473 

Black  oak 

2,237 

247 

67 

2,551 

Other  oaks 

1,110 

177 

— 

1,287 

Yellow-poplar 

3,790 

2,034 

733 

6,557 

Walnut 

51 

35 

160 

246 

Other  hardwoods 

322 

14 

— 

336 

Total  hardwoods 

62,794 

14,959 

3,457 

81,210 

All  species 

66,563 

15,564 

3,757 

85,884 
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The  results  of  a  complete  canvass  of  the  primary  wood-product 
industries  in  Pennsylvania.  The  report  contains  data  about 
wood  production  and  receipts  for  the  various  regions  of  the 
State.  Comparisons  are  made  with  previous  surveys,  and  im- 
portant trends  in  industry  growth  are  discussed. 
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Table  1 1  .—Sawlog  receipis  in  fhe  WESTERN  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet,  International  Vi-inch  rule] 


Produced 

Total 
receipts 

Species 

In  the 

In  other 

In  other 

region 

regions 

states 

Hemlock 

2,633 

526 

152 

3,311 

White  pine 

1,052 

497 

8 

1,557 

Yellow  pines 

— 

— 

— 

— 

Other  softwoods 

84 

— 

— 

84 

Total  softwoods 

3,769 

1,023 

160 

4,952 

Ash 

4,644 

286 

115 

5,045 

Aspen 

381 

9 

— 

390 

Basswood 

1,818 

62 

41 

1,921 

Beech 

3,622 

954 

252 

4,828 

Yellow  birch 

226 

66 

7 

299 

Black  birch 

51 

— 

— 

51 

Butternut 

31 

— 

— 

31 

Cherry 

5,008 

627 

86 

5,721 

Ehn 

2,449 

59 

30 

2,538 

Hickory 

1,649 

86 

74 

1,809 

Hard  maple 

6,833 

1,030 

375 

8,238 

Soft  maple 

7,145 

1,151 

126 

8,422 

White  oaks 

4,955 

1,152 

297 

6,404 

Chestnut  oak 

1,454 

535 

267 

2,256 

Red  oaks 

15,018 

5,156 

267 

20,441 

Black  oak 

2,237 

76 

200 

2,513 

Other  oaks 

1,110 

— 

— 

1,110 

Yellow-poplar 

3,790 

533 

133 

4,456 

Walnut 

51 

— 

— 

51 

Other  hardwoods 

322 

95 

— 

417 

Total  hardwoods 

62,794 

11,877 

2,270 

76,941 

All  species 

66,563 

12,900 

2,430 

81,893 
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Table  12.— Saw/og  production  in  the  NORTH-CENTRAL  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet.  International  V4-inch  rule] 


Received 

Species 

In  the 

Shipped 
to  other 

Shipped 
out  of 

Total 
production 

region 

regions 

state 

Hemlock 

9,983 

1,080 

212 

11,275 

White   pine 

6,361 

694 

47 

7,102 

Yellow  pines 

234 

150 

— 

384 

Other  softwoods 

93 

310 

— 

403 

Total  softwoods 

16,671 

2,234 

259 

19,164 

Ash 

3,319 

385 

178 

3,882 

Aspen 

301 

29 

— 

330 

Basswood 

2,665 

158 

82 

2,905 

Beech 

12,240 

1,453 

152 

13,845 

Yellow  birch 

1,159 

107 

3 

1,269 

Black  birch 

597 

8 

5 

610 

Butternut 

182 

5 

0 

187 

Cherrv 

20,876 

1,320 

430 

22,626 

Elm 

773 

70 

— 

843 

Hickory 

518 

131 

— 

649 

Hard  maple 

18,206 

1,564 

408 

20,178 

Soft  maple 

18,676 

1,453 

101 

20,230 

White  oaks 

13,177 

1,213 

198 

14,588 

Chestnut  oak 

5,073 

305 

100 

5,478 

Red  oaks 

49,167 

5,888 

540 

55,595 

Black  oak 

3,302 

362 

— 

3,664 

Other  oaks 

1,891 

70 

— 

1,961 

Yellow-poplar 

2,711 

644 

74 

3,429 

Walnut 

132 

— 

— 

132 

Other  hardwoods 

699 

96 

— 

795 

Total  hardwoods 

155,664 

15,261 

2,271 

173,196 

All  species 

172,335 

17,495 

2,530 

192,360 
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Table  13.— Saw/og  receipts  in  fhe  NORTH-CENTRAL  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet,  International  Vi-inch  rule] 


Produced 

Total 
receipts 

Species 

In  the 

In  other 

In  other 

region 

regions 

states 

Hemlock 

9,983 

266 

151 

10,400 

White  pine 

6,361 

132 

20 

6,513 

Yellow  pines 

234 

— 

— 

234 

Other  softwoods 

93 

— 

— 

93 

Total  softwoods 

16,671 

398 

171 

17,240 

Ash 

3,319 

295 

6 

3,620 

Aspen 

301 

13 

— 

314 

Basswood 

2,665 

96 

86 

2,847 

Beech 

12,240 

547 

75 

12,862 

Yellow  birch 

1,159 

14 

7 

1,180 

Black  birch 

597 

12 

— 

609 

Butternut 

182 

— 

— 

182 

Cherry 

20,876 

522 

432 

21,830 

Elm 

773 

74 

— 

847 

Hickory 

518 

1 

— 

519 

Hard  maple 

18,206 

1,741 

920 

20,867 

Soft  maple 

18,676 

1,331 

608 

20,615 

White  oaks 

13,177 

228 

67 

13,472 

Chestnut  oak 

5,073 

53 

— 

5,126 

Red  oaks 

49,167 

1,271 

659 

51,097 

Black  oak 

3,302 

103 

— 

3,405 

Other  oaks 

1,891 

73 

— 

1,964 

Yellow-poplar 

2,711 

99 

— 

2,810 

Walnut 

132 

112 

— 

244 

Other  hardwoods 

699 

— 

— 

699 

Total  hardwoods 

155,664 

6,585 

2,860 

165,109 

All  species 

172,335 

6,983 

3,031 

182,349 
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Table  14.— Saw/og  production  in  the  SOUTHWESTERN  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet,  International  Vi-inch  rule] 


Received 

Species 

In  the 

Shipped 
to  other 

Shipped 
out  of 

Total 
production 

region 

regions 

state 

Hemlock 

3,676 





3,676 

White  pine 

928 

— 

— 

928 

Yellow  pines 

218 

— 

— 

218 

Other  softwoods 

1,453 

— 

— 

1,453 

Total  softwoods 

6,275 

— 

— 

6,275 

Ash 

1,788 

67 

— 

1,855 

Aspen 

25 

— 

— 

25 

Basswood 

1,789 

— 

50 

1,839 

Beech 

2,784 

— 

— 

2,784 

Yellow  birch 

245 

— 

— 

245 

Black  birch 

300 

— 

— 

300 

Butternut 

833 

— 

— 

833 

Cherry 

8,711 

56 

100 

8,867 

Elm 

537 

— 

— 

537 

Hickory 

2,163 

— 

— 

2,163 

Hard  maple 

6,636 

144 

50 

6,830 

Soft  maple 

5,453 

109 

50 

5,612 

White  oaks 

8,971 

309 

150 

9,430 

Chestnut  oak 

9,226 

215 

50 

9,491 

Red  oaks 

27,134 

528 

200 

27,862 

Black  oak 

4,014 

61 

100 

4,175 

Other  oaks 

656 

2 

— 

658 

Yellow-poplar 

7,122 

11 

100 

7,233 

Walnut 

94 

56 

— 

150 

Other  hardwoods 

430 

— 

150 

580 

Total  hardwoods 

88,911 

1,558 

1,000 

91,469 

All  species 

95,186 

1,558 

1,000 

97,744 
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Table  15.— Saw/og  receipts  in  the  SOUTHWESTERN  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet,  International  Vi-inch  rule] 


Produced 

Total 

receipts 

Species 

In  the 

In  other 

In  other 

region 

regions 

states 

Hemlock 

3,676 

465 



4,141 

White  pine 

928 

299 

— 

1,227 

Yellow  pines 

218 

150 

— 

368 

Other  softwoods 

1,453 

1,350 

— 

2,803 

Total  softwoods 

6,275 

2,264 

— 

8,539 

Ash 

1,788 

293 

120 

2,201 

Aspen 

25 

59 

— 

84 

Basswood 

1,789 

254 

140 

2,183 

Beech 

2,784 

318 

— 

3,102 

Yellow  birch 

245 

19 



264 

Black  birch 

300 

86 

— 

386 

Butternut 

833 

7 

— 

840 

Cherry 

8,711 

1,330 

367 

10,408 

Elm 

537 

280 

20 

837 

Hickory 

2,163 

250 

87 

2,500 

Hard  maple 

6,636 

655 

350 

7,641 

Soft  maple 

5,453 

709 

670 

6,832 

White  oaks 

8,971 

1,433 

1,260 

11,664 

Chestnut  oak 

9,226 

792 

510 

10,528 

Red  oaks 

27,134 

6,127 

2,857 

36,118 

Black  oak 

4,014 

182 

260 

4,456 

Other  oaks 

656 

133 

— 

789 

Yellow-poplar 

7,122 

2,036 

1,200 

10,358 

Walnut 

94 

35 

60 

189 

Other  hardwoods 

430 

14 

— 

444 

Total  hardwoods 

88,911 

15,012 

7,901 

111,824 

All  species 

95,186 

17,276 

7,901 

120,363 
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Table  16.— Saw/og  producfion  in  the  NORTHEASTERN  REGION  of 
Pennsylvania,  7969 

[Thousand  board  feet,  International  V^-inch  rule] 


Received 

Species 

In  the 

Shipped 
to  other 

Shipped 
out  of 

Total 
production 

region 

regions 

state 

Hemlock 

7,870 

95 

120 

8,085 

White  pine 

3,198 

113 

11 

3,322 

Yellow  pines 

96 

5 

— 

101 

Other  softwoods 

413 

— 

— 

413 

Total  softwoods 

11,577 

213 

131 

11,921 

Ash 

1,075 

126 

46 

1,247 

Aspen 

735 

— 

7 

742 

Basswood 

2,943 

9 

264 

3,216 

Beech 

4,247 

242 

371 

4,860 

Yellow  birch 

481 

— 

103 

584 

Black  birch 

182 

5 

32 

219 

Butternut 

15 



9 

24 

Cherry 

3,137 

171 

719 

4,027 

Elm 

307 

— 

9 

316 

Hickory 

251 

10 

14 

275 

Hard  maple 

6,638 

172 

1,302 

8,112 

Soft  maple 

5,295 

234 

1,101 

6,630 

White  oaks 

2,387 

17 

47 

2,451 

Chestnut  oak 

2,214 

51 

5 

2,270 

Red  oaks 

8,678 

45 

452 

9,175 

Black  oak 

475 

22 

295 

792 

Other  oaks 

582 

— 

— 

582 

Yellow-poplar 

576 

33 

14 

623 

Walnut 

7 

— 

— 

7 

Other  hardwoods 

198 

— 

18 

216 

Total  hardwoods 

40,423 

1,137 

4,808 

46,368 

All  species 

52,000 

1,350 

4,939 

58,289 
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Table  17.— Saw/og  receipts  in  the  NORTHEASTERN  REGION  of 
Pennsylvania,  7969 

[Thousand  board  feet.  International  V4-inch  rule] 


Produced 

Total 
receipts 

Species 

In  the 

In  other 

In  other 

region 

regions 

states 

Hemlock 

7,870 

489 

293 

8,652 

White  pine 

3,198 

138 

223 

3,559 

Yellow  pines 

96 

17 

— 

113 

Other  softwoods 

413 

— 

— 

413 

Total  softwoods 

11,577 

644 

516 

12,737 

Ash 

1,075 

77 

60 

1,212 

Aspen 

735 

4 

13 

752 

Basswood 

2,943 

60 

103 

3,106 

Beech 

4,247 

471 

160 

4,878 

Yellow  birch 

481 

25 

7 

513 

Black  birch 

182 

7 

— 

189 

Butternut 

15 

5 

— 

20 

Cherry 

3,137 

382 

106 

3,625 

Elm 

307 

— 

— 

307 

Hickory 

251 

8 

— 

259 

Hard  maple 

6,638 

348 

543 

7,529 

Soft  maple 

5,295 

244 

387 

5,926 

White  oaks 

2,387 

181 

181 

2,749 

Chestnut  oak 

2,214 

145 

48 

2,407 

Red  oaks 

8,678 

397 

740 

9,815 

Black  oak 

475 

20 

— 

495 

Other  oaks 

582 

229 

— 

811 

Yellow-poplar 

576 

66 

— 

642 

Walnut 

7 

— 

— 

7 

Other  hardwoods 

198 

1 

— 

199 

Total  hardwoods 

40,423 

2,670 

2,348 

45,441 

All  species 

52,000 

3,314 

2,864 

58,178 
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Table  18.— Saw/og  product/on  in  the  SOUTHEASTERN  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet,  International  ^/4-inch  rule] 


Received 

Species 

In  the 

Shipped 
to  other 

Shipped 
out  of 

Total 
production 

region 

regions 

state 

Hemlock 

283 

231 



514 

White  pine 

759 

321 

— 

1,080 

Yellow  pines 

36 

61 

— 

97 

Other  softwoods 

310 

— 

— 

310 

Total  softwoods 

1,388 

613 

— 

2,001 

Ash 

594 

267 



861 

Aspen 

20 

— 

— 

20 

Basswood 

30 

15 

— 

45 

Beech 

419 

20 

— 

439 

Yellow  birch 

202 

— 

— 

202 

Black  birch 

126 

5 

— 

131 

Butternut 

— 

2 

— 

2 

Cherry 

65 

2 

— 

67 

Elm 

244 

26 

— 

270 

Hickory 

987 

230 

— 

1,217 

Hard  maple 

206 

78 

— 

284 

Soft  maple 

459 

176 

— 

635 

White  oaks 

3,529 

724 

— 

4,253 

Chestnut  oak 

2,654 

941 

- — 

3,595 

Red  oaks 

10,357 

2,015 

— 

12,372 

Black  oak 

2,031 

1,173 

— 

3,204 

Other  oaks 

618 

550 

— 

1,168 

Yellow-poplar 

8,271 

1,374 

— 

9,645 

Walnut 

307 

8 

— 

315 

Other  hardwoods 

290 

20 

— 

310 

Total  hardwoods 

31,409 

7,626 

— 

39,035 

All  species 

32,797 

8,239 

— 

41,036 
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Table  19.— Saw/og  receipts  in  the  SOUTHEASTERN  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet.  International  Vi-inch  rule] 


Produced 

Total 
receipts 

Species 

In  the 

In  other 

In  other 

region 

regions 

states 

Hemlock 

283 

32 

2 

317 

White  pine 

759 

395 

10 

1,164 

Yellow  pines 

36 

— 

— 

36 

Other  softwoods 

310 

— 

— 

310 

Total  softwoods 

1,388 

427 

12 

1,827 

Ash 

594 





594 

Aspen 

20 

— 

— 

20 

Basswood 

30 

— 

— 

30 

Beech 

419 

— 

— 

419 

Yellow  birch 

202 

— 

— 

202 

Black  birch 

126 

— 

— 

126 

Butternut 

— 

5 

— 

5 

Cherry 

65 

— 

— 

65 

Elm 

244 

5 

7 

256 

Hickory 

987 

30 

28 

1,045 

Hard   maple 

206 

— 

1 

207 

Soft  maple 

459 

8 

7 

474 

White  oaks 

3,529 

217 

20 

3,766 

Chestnut  oak 

2,654 

253 

33 

2,940 

Red  oaks 

10,357 

580 

33 

10,970 

Black  oak 

2,031 

23 

100 

2,154 

Other  oaks 

618 

5 

3 

626 

Yellow-poplar 

8,271 

223 

47 

8,541 

Walnut 

307 

5 

1 

313 

Other  hardwoods 

290 

20 

— 

310 

Total  hardwoods 

31,409 

1,374 

280 

33,063 

All  species 

32,797 

1,801 

292 

34,890 
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Table  20.— Saw/og  production  in  fhe  SOUTH-CENTRAL  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet,  International  Vi-inch  rule] 


Received 

Species 

In  the 

Shipped 
to  other 

Shipped 
out  of 

Total 
production 

region 

regions 

state 

Hemlock 

1,607 

25 



1,632 

White  pine 

4,051 

542 

— 

4,593 

Yellow  pines 

676 

— 

— 

676 

Other  softwoods 

52 

1,050 

— 

1,102 

Total  softwoods 

6,386 

1,617 

— 

8,003 

Ash 

944 

79 



1,023 

Aspen 

1 

— 

— 

1 

Basswood 

639 

— 

— 

639 

Beech 

106 





106 

Yellow  birch 

322 

— 

— 

322 

Black  birch 

338 

— 

— 

338 

Butternut 

16 

5 



21 

Cherry 

82 

56 

— 

138 

Elm 

147 

6 

— 

153 

Hickory 

2,003 

136 

— 

2,139 

Hard  maple 

677 

180 

— 

857 

Soft  maple 

1,465 

113 

— 

1,578 

White  oaks 

6,762 

842 

— 

7,604 

Chestnut  oak 

13,438 

650 

— 

14,088 

Red  oaks 

15,775 

3,047 

— 

18,822 

Black  oak 

6,406 

9 

— 

6,415 

Other  oaks 

960 

16 

— 

976 

Yellow-poplar 

4,313 

232 

— 

4,545 

Walnut 

80 

61 

— 

141 

Other  hardwoods 

161 

20 

— 

181 

Total   hardwoods 

54,635 

5,452 

— 

60,087 

All  species 

61,021 

7,069 

— 

68,090 
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Table  21.— Saw/og  receipts  in  the  SOUTH-CENTRAL  REGION  of 
Pennsylvania,  1969 

[Thousand  board  feet,  International  Vi-inch  rule] 


Produced 

rr<_i„l 

Species 

In  the 

i  KJliCXl 

In  other          In  other    receipts 

region 

regions            states 

Hemlock 

1,607 

91 

—             1,698 

White  pine 

4,051 

376 

—             4,427 

Yellow  pines 

676 

49 

—               725 

Other  softwoods 

52 

10 

—                 62 

Total  softwoods 

6,386 

526 

—            6,912 

Ash 

944 

282 

—             1,226 

Aspen 

1 

— 

—                   1 

Basswood 

639 

50 

—               689 

Beech 

106 

20 

—               126 

Yellow  birch 

322 

— 

—               322 

Black  birch 

338 

10 

—               348 

Butternut 

16 

2 

—                 18 

Cherry 

82 

17 

—                 99 

Elm 

147 

26 

—               173 

Hickory 

2,003 

270 

—            2,273 

Hard  maple 

677 

78 

—               755 

Soft  maple 

1,465 

195 

—             1,660 

White  oaks 

6,762 

857 

—            7,619 

Chestnut  oak 

13,438 

951 

—           14,389 

Red  oaks 

15,775 

2,473 

—           18,248 

Black  oak 

6,406 

1,470 

—            7,876 

Other  oaks 

960 

375 

—             1,335 

Yellow-poplar 

4,313 

1,371 

—            5,684 

Walnut 

80 

8 

—                 88 

Other  hardwoods 

161 

20 

—               181 

Total  hardwoods 

54,635 

8,475 

—          63,110 

All  species 

61,021 

9,001 

—          70,022 
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Table  22. — Sawlog  producfion  by  species  and  state  where  received,  Pennsylvania,  1969 
[Thousand  board  feet,  International  V4-inch  rule] 


Received 

in — 

All 

Species 

Pa. 

Del. 

Md. 

N.J. 

N.Y. 

Ohio 

W.Va. 

production 

Hemlock 

27,921 

0 

0 

0 

332 

0 

183 

28,436 

White  pine 

18,186 

0 

0 

0 

58 

0 

117 

18,361 

Yellow  pines 

1,476 

0 

0 

0 

0 

0 

0 

1,476 

Other  softwoods 

3,765 

0 

0 

0 

0 

0 

0 

3,765 

Total  softwoods 

51,348 

0 

0 

0 

390 

0 

300 

52,038 

Ash 

13,597 

0 

0 

0 

224 

13 

0 

13,834 

Aspen 

1,548 

0 

0 

0 

7 

0 

0 

1,555 

Basswood 

10,406 

0 

50 

0 

433 

0 

240 

11,129 

Beech 

25,728 

0 

0 

0 

603 

53 

0 

26,384 

Yellow  birch 

2,759 

0 

0 

0 

106 

0 

0 

2,865 

Black  birch 

1,709 

0 

0 

0 

37 

0 

0 

1,746 

Butternut 

1,096 

0 

0 

0 

9 

0 

0 

1,105 

Cherry 

40,757 

0 

100 

0 

1,249 

13 

87 

42,206 

Elm 

4,901 

0 

0 

0 

9 

27 

0 

4,937 

Hickory 

8,216 

0 

0 

0 

14 

27 

16 

8,273 

Hard  maple 

43,048 

0 

50 

0 

1,876 

27 

187 

45,188 

Soft  maple 

42,131 

0 

50 

0 

1,202 

40 

20 

43,443 

White  oaks 

43,849 

0 

150 

0 

245 

20 

187 

44,451 

Chestnut  oak 

36,788 

0 

50 

0 

105 

0 

133 

37,076 

Red  oaks 

142,133 

0 

200 

0 

1,326 

107 

533 

144,299 

Black  oak 

20,339 

0 

100 

0 

295 

67 

0 

20,801 

Other  oaks 

6,632 

0 

0 

0 

0 

0 

0 

6,632 

Yellow-poplar 

31,111 

0 

100 

0 

88 

133 

600 

32,032 

Walnut 

831 

0 

0 

0 

0 

0 

160 

991 

Other  hardwoods 

2,250 

0 

150 

0 

18 

0 

0 

2,148 

Total  hardwoods 

479,829 

0 

1,000 

0 

7,846 

527 

2,163 

491,365 

All  species 

531,177 

0 

1,000 

0 

8,236 

527 

2,463 

543,403 
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Table  23. — Sawlog  receipis  by  species  and  siafe  where  produced,  Pennsylvania,  1969 
[Thousand  board  feet,  International  V4-uich  rule] 


Received 

in — 

Total 

Pa. 

Del. 

Md. 

N.J. 

N.Y. 

Ohio 

W.Va. 

receipts 

Hemlock 

27,921 

2 

0 

0 

596 

0 

0 

28,519 

White  pine 

18,186 

2 

8 

0 

251 

0 

0 

18,447 

Yellow  pines 

1,476 

0 

0 

0 

0 

0 

0 

1,476 

Other  softwoods 

3,765 

0 

0 

0 

0 

0 

0 

3,765 

Total  softwoods 

51,348 

4 

8 

0 

847 

0 

0 

52,207 

Ash 

13,597 

0 

0 

0 

171 

10 

120 

13,898 

Aspen 

1,548 

0 

0 

0 

13 

0 

0 

1,561 

Basswood 

10,406 

0 

20 

0 

225 

5 

120 

10,776 

Beech 

25,728 

0 

0 

0 

425 

15 

47 

26,215 

Yellow  birch    ~ 

2,759 

0 

0 

0 

21 

0 

0 

2,780 

Black  birch 

1,709 

0 

0 

0 

0 

0 

0 

1,709 

Butternut 

1,096 

0 

0 

0 

0 

0 

0 

1,096 

Cherry 

40,757 

0 

67 

0 

614 

10 

300 

41,748 

Elm 

4,901 

0 

27 

0 

20 

10 

0 

4,958 

Hickory 

8,216 

1 

114 

0 

7 

0 

67 

8,405 

Hard  maple  ~ 

43,048 

1 

50 

0 

1,818 

20 

300 

45,237 

Soft  maple     - 

42,131 

0 

27 

0 

1,121 

0 

650 

43,929 

White  oaks 

43,849 

0 

40 

0 

248 

30 

1,507 

45,674 

Chestnut  oak 

36,788 

0 

233 

0 

48 

0 

577 

37,646 

Red  oaks 

142,133 

0 

1,000 

0 

1,399 

0 

2,157 

146,689 

Black  oak 

20,339 

0 

350 

0 

0 

0 

210 

20,899 

Other  oaks 

6,632 

3 

0 

0 

0 

0 

0 

6,635 

Yellow-poplar 

31,111 

7 

40 

0 

0 

0 

1,333 

32,491 

Walnut 

831 

1 

0 

0 

0 

0 

60 

892 

Other  hardwoods 

2,250 

0 

0 

0 

0 

0 

0 

2,250 

Total  hardwoods 

479,829 

13 

1,968 

0 

6,130 

100 

7,448 

495,488 

All  species 

531,177 

17 

1,976 

0 

6,977 

100 

7,448 

547,695 

Table  24. — Pulpwood  production  in  Pennsylvania 
by  species  group,  1963-69^ 

[In  thousands  of  rough  cords] 


Year 

All  species 

Softwood 

Hardwood 

1963 

534.4 

117.2 

417.2 

1964 

606.5 

90.6 

515.9 

1965 

592.5 

79.5 

513.0 

1966 

711.4 

77.0 

634.4 

1967 

754.8 

87.4 

667.4 

1968 

685.8 

69.8 

616.0 

1969 

958.3 

66.7 

891.6 

^Includes    production   from   both   roundwood   and 
manufacturing  plant  residues. 
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Table  25. — Output  of  pulpwood  from  roundwood  in  Pennsylvania  by  region 
and  species  group,  1965-1969 

[In  thousands  of  rough  cords] 


Region  and 

Roundwood  pulpwood  output  year 

species  group 

1965 

1966 

1967 

1968 

1969 

Softwoods: 

Western 

4.1 

2.2 

0.9 

0.4 

1.8 

9.4 

Southwestern 

18.2 

13.7 

13.7 

11.7 

10.2 

67.5 

North-Central 

10.6 

13.1 

26.5 

25.0 

16.7 

91.9 

South-Central 

39.4 

35.2 

35.2 

22.1 

25.0 

156.9 

Northeastern 

2.2 

7.6 

6.6 

2.6 

1.3 

20.3 

Southeastern 

2.7 

2.0 

1.6 

2.6 

4.2 

13.0 

All  softwoods 

77.2 

73.8 

84.5 

64.3 

59.2 

359.0 

Hardwoods: 

Western 

17.8 

18.6 

12.2 

12.6 

13.0 

74.2 

Southwestern 

96.2 

85.6 

89.4 

88.1 

71.8 

431.1 

North-Central 

219.3 

252.7 

249.5 

219.7 

297.2 

1,238.4 

South-Central 

93.9 

131.0 

128.5 

79.4 

85.0 

517.8 

Northeastern 

4.4 

48.2 

48.5 

38.9 

72.8 

212.8 

Southeastern 

18.7 

17.7 

18.2 

23.8 

22.9 

101.3 

All   hardwoods 

450.3 

553.8 

546.3 

462.5 

562.7 

2,575.6 

All  species 

527.5 

627.6 

630.8 

526.8 

621.9 

2,934.6 

Table  26. — Production  of  veneer  logs  and  bolts  in  Pennsylvania,  by  species  and  state  where  used,  1969^ 
[Thousand  board  feet,  International  Vi-inch  rule] 


I 


Species 


State  where  used 


Pa. 


N.Y.       N.J. 


Md. 


Ohio      W.  Va.      Ind. 


N.C. 


Va.        Tenn. 


All 

states 


Ash 





Basswood 

— 

79 

Beech 

70 



Black  cherry 

6 

94 

Elm 

62 



Hickory 

63 

— 

Hard  maple 

6 

189 

Red  oak 

5,059 

101 

White  oak 

49 

— 

Black  walnut 

— 

— 

Yellow-poplar 

— 

303 

Other  hardwoods- 

7 

1 

All  species 

5,322 

767 

2,350 


1 
3 
6 

DO 



z 

646 

1 

1,104 

56 

15 

125 

50 

3 

— 

285 

5 

1,644 

64 

1 

250 

— 

— 

63 

— 

2 

187 

— 

7 

— 

63  — 


357 


797        450 


14 

17 

12 

25 

— 

197 

36 

40 

— 

6 

- — 

130 

1 

10 

2,350         1,101 


44 


3,436        357 


63 


70 

82 

76 

3,455 

62 

290 

285 

7,291 

440 

69 

2,972 

26 


1,228        450         15,118 


iThese  statistics  reflect  veneer-log  receipts  at  domestic  veneer  plants,  and  therefore  do  not  include  logs  exported  directl 
through  log  brokers  or  concentrators. 

^Includes  aspen,  yellow  birch,  butternut,  and  soft  maple. 
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Table  27. — Receipts  of  veneer  logs  and  bolts  in  Pennsylvania,  by  species 
and  state  of  origin,  1 969 

[Thousand  board  feet,  International  14 -inch  log  rule] 

State  of  origin  ^U 

^^^^^^                 Pa.         DeL       N.J.      N.  Y.      Ohio     W.  Va.  Va.  states 

Beech                          70          —          ~          —          —          —  —  70~ 

Black  Cherry              6          —          —          —          —          —  —  6 

Elm                             62          —          —          —          —          —  —  62 

Hickory                      63          —          —          —             1           —  —  64 

Hard  maple                 6          —          —          —          —          —  —  6 

Red  oak                5,059         207         206        368         204         615  276  6,935 

White  oak                 49          _____  23  72 

Black  oak                  _          _          _         137          _         137  136  410 

Other  hardwoods         7          —          —          —          —          —  —  7 

All  species       5,322        207         206        505         205         752  435~  7,632 


Table  28. — Total  residues  from  primary  v/ood-processing  plants  by 
industrial  source,  types  of  residue,  and  species  group,  Pennsylvania, 
1969 

[In  thousands  of  cubic  feet] 


Industrial  source' 

and 

type  of  residue 


All  species         Softwood      Hardwood 


Lumber  industry: 
Coarse^ 
Fine3 

Total 

Veneer  industry: 
Coarse 
Fine 

Total 

Cooperage  industry: 
Coarse 
Fine 

Total 

Other  primary  industries : 
Coarse 
Fine 

Total 

All  industries: 
Coarse 
Fine 

Total 


22,457 
12,810 

1,821 
1,509 

20,636 
11,301 

35,267 

3,330 

31,937 

620 
469 

— 

620 
469 

1,089 

— 

1,089 

486 
340 

— 

486 
340 

826 

— 

826 

654 
359 

2 

2 

652 
357 

1,013 

4 

1,009 

24,217 
13,978 

1,823 
1,511 

22,394 
12,467 

38,195 


3,334 


34.861 


^Excludes  woodpulp  industry. 

^Coarse    residues    include    slabs,    edgings,    trimmings,    and    other 
material  considered  suitable  for  chipping. 

3Fine  residues  include  material  such  as  sawdust  and  shavings. 
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Table  29. — Volume  of  byproducts  from  primary  wood-processing  plants,  by  industry 
source,  type  of  use,  and  species  group,  Pennsylvania,  1969 

[In  thousands  of  cubic  feet] 


Source  industry^ 

Type  of  use 

All  species 

Softwood 

Hardwood 

Lumber    

Fiber 

FueP 

Agricultural^ 

Other^ 

All  uses 

Fuel 

Other 

All  uses 

Fiber 

Fuel 
Agricultural 

All  uses 

Fiber 

Fuel 

Agricultural 

Other 

All  uses 

Fiber 

Fuel 

Agricultural 

Other 

Total 

10,500 
3,357 
5,402 
1,007 

584 

317 

663 

70 

9,916 

3,040 

4,739 

937 

20,226 

1,634 

18,632 

Veneer   

834 
254 

— 

834 
254 

1,088 

— 

1,088 

Cooperage   

414 

4 

281 

— 

414 

4 

281 

699 

— 

699 

Other  industries  .  .  . . 

314 
96 

151 
30 

1 

1 

313 
96 

150 
30 

591 

2 

589 

All  industries   

11,228 
4,291 
5,834 
1,291 

585 

317 

664 

70 

10,643 
3,974 
5,170 
1,221 

22,644 

1,636 

21,008 

^Excludes  woodpulp  industry. 

^Includes  all  residues  used  as  domestic  or  industrial  fuel  whether  sold  or  given  away. 

^Includes  both  livestock  bedding  and  chicken  litter. 

^Includes  residues  used  for  charcoal,  small  dimension  stock,  and  specialty  items. 

5  Less  than  500  cubic  feet. 


Table  30. — Volume  of  unused  sawmill  residues  by  geographic  region, 
species  group,  and  type  of  residues,  Pennsylvania,  1969 


[In  thousands  of  cubic  feet] 


Geographic 

All  species 

Softwood 

Hardwood 

region 

Fine 

Coarse 

Fine 

Coarse 

Fine 

Coarse 

Western 

North-Central 

Southwestern 

Northeastern 

Southeastern 

South-Central 

1,003 
2,198 
1,420 
558 
265 
1,174 

1,535 
2,106 
1,142 
1,132 
623 
1,845 

107 
222 
105 
132 
15 
155 

131 
258 

48 
279 

36 
209 

896 

1,976 

1,315 

426 

250 

1,019 

1,404 
1,848 
1,094 
853 
587 
1,636 

All  regions 

6,618 

8,383 

736 

961 

5,882 

7,422 
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Results  of  a  field  canvass  of  all  known  primary  wood  manu- 
facturers that  operated  in  Delaware  and  New  Jersey  in  1970.  The 
industrial  wood  statistics  are  compared  with  previous  surveys  and 
important  trends  in  industry  development  are  noted.  Total  round- 
wood  output  was  down  31  percent  in  Delaware  since  1956,  and  down 
43  percent  in  New  Jersey  since  1955. 
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HIGHLIGHTS 


The  1970  timber-industry  surveys  showed 
that 

in  DELAWARE  since  the  1956  survey: 


— H^    Total  round  wood  output  was  down  31 
'        percent  to  8.7  million  cubic  feet. 


— H^   Sawlog  production  was  down  77  percent 
^       to  13.1  million  board  feet. 


—4^    Pulpwood  production  was  up  177  percent 
^       to  62  thousand  cords. 


—4^   Veneer-log  production  was  up  23  percent 

'  fn  F>  ^   millinn   VtrtarA    foof 


to  5.3  million  board  feet. 


-~X^    Piling  production  was  down  39  percent 
'         to  1.2  million  linear  feet. 


— ^^    Combined  production  for  other  products 
'        such  as  poles,  post,  and  cooperage  logs 
was  down  65  percent  to   186  thousand 
cubic  feet. 


in  NEW  JERSEY  since  the  1955  survey: 


-A^    Total  roundwood  output  was  down  43 
'        percent  to  7.3  million  cubic  feet. 


— ^^   Sawlog  production  was  down  33  percent 
'        to  13.8  million  board  feet. 


—4^   Pulpwood  production  was  down  45  per- 
'        cent  to  46.5  thousand  cords. 


— 4^   Veneer-log  production  was  up  13  percent 
'        to  1.4  million  board  feet. 


— ^    Combined  production  for  other  products 
'       such    as    furnace    poles,    cedar    fencing, 
pilings,  and  posts  was  down  52  percent  to 
1.3  million  cubic  feet. 


BACKGROUND 


^HE  FOREST  SERVICE  of  the  U.  S.  De- 
partment of  Agriculture  conducts  continu- 
ing forest  surveys  of  all  states  to  provide  up-to- 
date  information  about  the  timber  resources  of 
the  Nation.  In  the  region  served  by  the  North- 
eastern Forest  Experiment  Station,  all  states 
have  been  surveyed  at  least  once;  and  many 
have  been  resurveyed.  As  part  of  the  1971  re- 
surveys  of  Delaware  and  New  Jersey,  statistics 
for  timber  removals  were  gathered. 

This  report  is  the  result  of  a  field  canvass  of 
all  primary  wood  manufacturers  that  were  op- 


erating in  those  states  in  1970.  Pulpwood  pro- 
duction data  were  gathered  as  part  of  the  Sta- 
tion's annual  survey  of  pulpwood  producers  of 
the  Northeast. 

During  the  canvass,  the  Delaware  Depart- 
ment of  Natural  Resources  and  Environmen- 
tal Control,  the  Delaware  Department  of  Agri- 
culture, and  the  New  Jersey  Department  of 
Environmental  Protection  provided  a  list  of  all 
known  firms  within  their  respective  states. 
The  New  Jersey  Department  also  assisted  by 
contacting  several  firms  for  which  additional 
information  was  required. 


WOOD-USINC 
INDUSTRIES  DEVELOP 


Past  Trends 

There  was  a  period  during  the  settlement 
and  development  of  New  Jersey  and  Delaware 
(1650-1800)  when  the  savraiill— an  integral 
part  of  every  community — depended  upon  the 
surrounding  forests  for  sawlogs.  The  towns- 
people of  these  small  communities  also  de- 
pended upon  these  forests  for  fuelwood,  fence 
posts,  and  material  from  which  to  fashion 
farm  implements.  As  the  Wilmington  area  of 
Delaware  and  the  New  York  and  Philadelphia 
metropolitan  areas  that  bordered  New  Jersey 
grew,  their  residents  required  increasing 
quantities  of  local  wood. 

Between  1750  and  1850  many  of  the  forests 
of  northern  Delaware  and  New  Jersey  were 
clearcut  at  25-  and  40-year  intervals  to  supply 
fuel  for  the  cities.  Observers  estimated  that 
around  1850  about  6,500  acres^  were  cut 
over  annually  in  northern  New  Jersey  alone 
just  to  supply  fuel  for  the  northern  iron  fur- 
naces. Most  city  dwellers  used  wood  or  wood 
charcoal  for  fuel.  Forges  and  glass  and  pottery 
factories  also  burned  local  wood.  The  railroads 
that  connected  New  York  and  Philadelphia  to 


'Vermeule,  C.  C.  (Report  on  forests.)  Annual  re- 
port of  the  State  Geologist,  1899.  N.  J.  Geol.  Surv. 
Trenton,  1900. 


Wilmington  and  other  cities  depended  upon 
large  quantities  of  firewood,  most  of  which  was 
cut  adjacent  to  the  railroad  rights-of-way. 
Shortly  after  1850,  anthracite  from  the 
Wilkes-Barre  and  Scranton  areas  of  Pennsyl- 
vania began  to  replace  wood  for  fuel  in  Wil- 
mington, Philadelphia,  and  New  York  City. 

Coastal  white-cedar  swamps  were  a  prime 
source  of  shingle  wood  for  most  of  the  houses 
in  Philadelphia  and  Wilmington.  After  these 
swamps  were  depleted  of  the  larger  trees,  cut- 
ters proceeded  to  mine  buried  logs  for  hand- 
split  products.  By  1900  many  of  the  small-di- 
ameter white-cedar  regrowth  trees  were  being 
cut  for  small  sawlogs  and  such  roundwood 
products  as  bean  poles,  fence  posts,  and 
shade-tree  stakes. 

Over  the  years,  Wilmington,  Philadelphia, 
and  New  York  City  had  developed  into  cen- 
ters of  waterborne  commerce  and  had  at- 
tracted many  secondary  industries  that  used 
lumber  and  other  wood  products  in  fabricating 
a  variety  of  items  for  local  use  and  for  export. 
These  secondary  industries,  for  the  most  part, 
used  wood  that  was  transported  from  inland 
forests  down  the  Hudson,  Delaware,  and  Sus- 
quehanna Rivers,  or  that  was  imported  from 
abroad.  In  product  value  and  employment, 
these    secondary    industries    dominated    the 


wood-products  economy  of  New  Jersey  and 
Delaware  by  1900. 

Describing  conditions  in  the  wood-using  in- 
dustries of  New  Jersey  in  1911,  Alfred  Gaskill, 
New  Jersey  State  Forester,  wrote  r^ 

.  .  .  the  forests  of  New  Jersey  produce  only 
about  11  percent  as  much  crude  lumber  as 
is  demanded  by  her  manufacturers,  and  only 
five  and  one-half  percent  of  that  actually 
used  by  them.  Though  these  figures  repre- 
sent considerably  less  than  the  actual  yield 
of  the  forests  within  our  borders,  because 
there  is  no  means  of  knowing  the  State's 
output  of  railroad  ties,  electric  poles,  posts, 
piles,  and  other  wood  materials,  it  remains 
an  undoubted  and  important  fact  that  the 
product  of  our  woodland  is  now  barely  a 
tenth  of  what  it  might  be. 

He  also  wrote  that  the  major  reason  why 
New  Jersey  manufacturers  did  not  use  more 
wood  from  New  Jersey  was  the  difficulty  in 
bringing  producer  and  consumer  together. 
Many  consumers  demanded  a  particular  spe- 
cies or  form  of  wood.  Many  wood  producers 
offered  their  commodity  only  in  small 
amounts. 


Moie  Recent  Trends 

The  level  of  forest  industry  development 
and  its  geographic  distribution  within  Dela- 
ware and  New  Jersey  is  still  controlled  by  the 
availability  of  timber  and  the  growth  of  major 
market  areas  rather  than  by  county  or  state 
boundaries.  Most  sawmills  and  other  primary 
manufacturers  tend  to  locate  adjacent  to  their 
timber  source  while  secondary  industries  tend 
to  locate  close  to  their  ultimate  markets.  A 
special  category  of  secondary  industry— impor- 
tant to  New  Jersey's  economy— depends  upon 
reclaimed  wastes  as  a  raw  material.  These  in- 
dustries are  located  near  urban  population 
centers  which,  provide  both  raw  materials  and 
markets.  Most  secondary  industries  in  Dela- 
ware and  New  Jersey  are  now  completely  in- 
dependent of  their  State's  timber  resource. 

Pulp  production  and  consumption  statistics 
(in  thousands  of  tons)  for  New  Jersey  and 
Delaware  in  1945  illustrate  these  relation- 
ships: 


^Pierson,  Albert  G.  Wood  Using  Industries  in  New 
Jersey.  N.  J.  Forest  Park  Reserv.  Comm.  63  p., 
illus.,  1914. 


Delaware  New  Jersey 

Production,  woodpulp  0  52.3 

Consumption,  woodpulp  13.0  216.4 

Consumption,  other  materials  35.3  828.1 

Consumption,   total  48.3  1,044.5 

No  woodpulp  was  produced  in  Delaware  in 
1945,  thus  the  State's  entire  pulpwood  harvest 
was  shipped  to  other  states  for  manufacture. 
Most  of  New  Jersey's  pulpwood  harvest  was 
used  in  the  manufacture  of  woodpulp  for 
building,  roofing,  and  insulating  products 
within  the  State;  however,  79  percent  of  the 
State's  pulp  consumption  came  from  fiber 
other  than  pulpwood.  The  main  source  of 
these  other  materials  was  reclaimed  waste 
paper,  which  accounted  for  88  percent  of  the 
total.  Most  of  the  waste  paper  was  collected  in 
the  metropolitan  areas  in  which  the  paper 
products  were  marketed. 

Today-Roundwood 
Output  is  Declining 

The  timber  industries,  as  they  exist  today, 
have  changed  substantially  in  numbers  and  re- 
quirements in  both  states.  The  number  of  pri- 
mary wood-using  plants  in  Delaware  and  New 
Jersey  operating  in  the  last  15  years  has 
dechned  from  nearly  200  to  92,  with  a  corre- 
sponding decrease  in  the  industrial  wood  re- 
quirement. Roundwood  production  in  Dela- 
ware and  New  Jersey  has  also  declined. 

Almost  7.3  million  cubic  feet  of  industrial 
roundwood  was  produced  from  New  Jersey 
timberlands  in  1970  (table  4).  This  was  a  43 
percent  decrease  since  1955.  Softwood  output 
decreased  53  percent  to  4.0  million  cubic  feet, 
while  hardwood  output  decreased  23  percent 
to  3.3  million  cubic  feet.  Veneer  logs  and  pil- 
ings were  the  only  products  that  increased  in 
volume  between  1955  and  1970;  however, 
these  increases  may  only  be  temporary.  New 
Jersey's  largest  veneer  producer  ceased  opera- 
tions in  1971. 

Delaware's  output  of  industrial  roundwood 
stood  at  8.7  million  cubic  feet  in  1970,  a  31- 
percent  decline  from  the  12.6  million  cubic 
feet  output  in  1956  (table  3).  Roundwood 
output  from  both  softwoods  and  hardwoods 
dropped  31  percent.  Softwoods  made  up  76 
percent  of  the  1970  roundwood  output.  Soft- 
wood pulpwood  bolts  and  veneer  logs  were 


the  only  products  whose  output  increased  dur- 
ing the  period.  These  gains  were  offset  by  an 
86-percent  decrease  in  the  softwood  sawlog 
cut. 

Piospects  for  the  Future 

As  populations  in  Delaware  and  New  Jersey 
metropolitan  areas  continue  to  grow,  more 
wood-using  industries  will  be  established  to 
satisfy  the  increased  demand  for  wood  prod- 
ucts. The  wood  required  for  these  industries- 
mostly  secondary  manufacturers — will  come 
from  out-of-state  shipments  or  from  reclaimed 
waste  wood  or  wood  fibers. 

Most  of  New  Jersey's  woodpulp  consump- 
tion has  come  from  reclaimed  waste  paper  for 
many  years.  Cedar  is  currently  imported  from 
Canada  and  the  South  to  supplement  local 
supplies.  Some  northern  New  Jersey  hard- 
wood sawmills  and  copper  refiners  depend  to  a 
great  extent  upon  wood  that  is  recovered  from 
suburban  land-clearing  projects.  One  New  Jer- 
sey sawmill  operates  solely  on  salvaged  pilings 
and  other  wood  debris  recovered  from  the 
New  York  City  harbor  area.  In  total,  these 
trends  indicate  that  industrial  roundwood  is 
becoming  more  difficult  to  obtain  from  New 
Jersey  timberlands. 

Those  wood-using  industries  that  are  able 
to  utiHze  the  small-diameter  trees  that  pre- 
dominate in  New  Jersey  forests  will  continue 
to  prosper.  Those  that  require  large-diameter 
trees  or  certain  tree  species  might  find  their 


raw-material  supplies  dwindling  and  be  forced 
to  import  wood  or  move  their  plants  nearer  to 
adequate  timber  supplies. 

People  are  becoming  increasingly  aware  of 
the  value  of  their  remaining  woodlands.  Legis- 
lative actions  are  being  suggested  as  a  means 
of  maintaining  New  Jersey's  woodlands.  Tax 
reform,  subsidies,  and  regulation  are  all  being 
considered.  In  the  long  run,  however,  the  fu- 
ture of  the  State's  woodlands  will  rest  in  the 
hands  of  the  private  woodland  owner,  and  will 
depend  upon  his  attitude  toward  managing 
and  maintaining  the  forest  resource. 

Delaware's  loblolly  pine  stands  have  been  a 
major  source  of  sawlogs,  poles,  pilings,  and 
pulpwood  over  the  years.  Recently  the  cutting 
rate  in  pine  stands  has  quickened  in  response 
to  the  added  demand  for  softwood  veneer  logs 
—a  new  industry  in  the  area. 

An  infestation  of  southern  pine  bark  beetles 
has  built  to  epidemic  proportions  in  southern 
Delaware  after  destroying  an  estimated  55 
million  board  feet  of  pine  on  the  Delmarva 
Peninsula  in  1970.'  Salvage  programs— now 
under  way — could  create  an  overabundance  of 
industrial  roundwood  in  the  next  few  years  if 
the  infestation  spreads.  This  forced  harvest, 
however,  might  ultimately  lead  to  a  wood 
shortage  that  will  hurt  local  industry  in  the 
long  run. 


'Hanson,  J.  B..  P.  J.  Barry,  and  B.  H.  Baker. 
Southern  pine  beetle  evaluation  on  the  Delmarva 
Peninsula— 1971.  USDA  Forest  Serv.  S&PF  proj- 
ect rep.  7  p.  Upper  Darby.  Pa..  1971. 


SOURCE  OF  INDUSTRIAL  WOOD 


Most  of  the  New  Jersey  industrial  wood 
output  in  1970  came  from  a  block  of  four 
southern  counties — Atlantic,  Burlington,  Cam- 
den, and  Gloucester  (table  6).  The  4.6  million 
cubic-foot  harvest  from  these  counties  repre- 
sented 63  percent  of  New  Jersey's  total.  Sus- 
sex County  in  Delaware  accounted  for  93  per- 
cent of  this  State's  production  total  (table  5). 

In  a  recent  regional  economic  study, 
Herrick*  classified  counties  of  the  Northeast- 
ern States  into  homogeneous  subareas  based 
upon  factors  sensitive  to  timber  resource- 
based  activities.  Five  of  the  eight  subareas  he 
identified  are  represented  in  New  Jersey  and 
Delaware.  These  subareas,  along  with  the  vol- 
ume of  industrial  wood  produced  within  them 
in  1970,  are  listed  below: 


Although  a  major  portion  of  the  industrial 
wood  production  from  each  state  came  from 
counties  located  in  the  small-scale  industrial 
wood-using  subareas,  an  equal  volume  of  the 
industrial  wood  produced  in  New  Jersey  was 
cut  in  the  combined  suburban  fringe  and  ur- 
ban-suburban subareas.  Evidently  not  all  the 
timber  cut  during  land-clearing  for  urban  de- 
velopment is  destroyed  or  otherwise  lost.  Sig- 
nificant volumes  are  being  diverted  into  in- 
dustrial wood-using  procurement  channels. 
Only  token  quantities  of  industrial  wood  are 
being  cut  in  subareas  that  are  predominantly 
agricultural  or  that  contain  extensive  acreages 
of  commercial  hardwood  forests. 


New  Jersey 

Delaware 

Subarea 

Small-scale  industrial 

wood-using  areas 
Suburban    fringe 
Urban-suburban 
Extensive  commercial 

forest  land 
Predominantly  agricultural 

Million 
cu.  ft. 

3.4 
2.3 
1.1 

.4 
.1 

Percent 

46 
32 
15 

5 
2 

Million 
cu.  ft. 

8.1 
.6 

Percent 

93 

(*) 

7 

All   subareas 

7.3 

100 

8.7 

100 

*Less  than  50  thousand  cubic  feet  or  0.5  percent. 


MAJOR  TIMBER  PRODUCTS 


Lumber  and  Sawlog  Production 
at  Historic  Lows 

New  Jersey  and  Delaware  have  never  been 
nationally  prominent  lumber  producers,  but 
lumber  has  always  been  the  major  product  of 
their  primary  wood  manufacturers.  Production 
peaks  were  reached  around  1880  in  New  Jer- 
sey and  1910  in  Delaware  (fig.  1).  Production 
levels  have  trended  downward  since  then. 

The  species  distribution  of  lumber  produced 
for  several  selected  years  shows    {in  million 


*Herrick,  Owen  W.  Delimiting  regional  subareas 
for  studies  of  timber-resource-based  activity  in  the 
Northeast.  Submitted  to  Forest  Science,  June  21, 
1972. 


board  feet)  that  pitch  pine  in  New  Jersey  and 
loblolly  pine  in  Delaware  have  been  the  main 
species  manufactured  into  lumber  in  the  last 
100  years: 


Delaware: 
Yellow  pine 
Oaks 
Other  species 


1869 

16 
2 
1 


1912 

22 
4 
2 


1945 

19 
2 
1 


1970 

6 
4 
3 


Total 

19 

28 

22 

13 

New  Jersey: 

Yellow  pine 

45 

12 

6 

1 

Oaks 

20 

8 

13 

7 

Cedar 

15 

2 

1 

1 

Other  species 

22 

13 

11 

5 

Total 


102 


35 


31 


14 
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Figure  I. — Lumber  production  in  Delaware 
and  New  Jersey  by  selected  years,  1864-1970. 
Dashed  portion  of  line  represents  estimated 
statistics. 


Oak  lumber  has  become  more  important  re- 
cently because  pine  sawlogs  are  relatively 
scarce.  Competition  for  pine  is  extremely 
acute  in  Sussex  County,  Delaware,  where  de- 
mand for  pine  veneer  logs  and  pulpwood  is  in- 
creasing in  addition  to  the  traditional  demand 
for  piling  and  sawlogs. 

In  New  Jersey,  sawlog  production  nearly 
equaled  mill  receipts  in  1970  (table  7).  The 
1.5  million  board-foot  deficit  was  made  up  by 
sawlog  imports,  mostly  from  New  York  and 
Pennsylvania.  Few  New  Jersey  sawlogs  were 
shipped  to  other  states  for  manufacture. 

All  the  12.3  million  board  feet  of  sawlogs  re- 
ceived by  Delaware  sawmills  during  1970 
came  from  within  the  State.  In  addition,  767 
thousand  board  feet  of  Delaware  sawlogs  were 
shipped  to  other  states  for  manufacture. 

Seventy-five  sawmills  were  operating  in  Del- 
aware and  New  Jersey  in  1970  (table  8).  Fif- 
teen of  the  18  Delaware  mills  and  45  of  the  57 
New  Jersey  mills  were  considered  commercial 
establishments.  Most  commercial  operators 
were  uncertain  about  the  future  of  the  sawmill 


industry.  They  pointed  to  a  shrinking  labor 
force,  increasing  operating  costs,  greater  gov- 
ernment restrictions,  and  growing  competition 
for  stumpage  as  causes  of  their  present  difficul- 
ties. 

Pulpwood  Production  Declining 

Over  62  thousand  cords  of  roundwood  pulp- 
wood were  cut  from  Delaware  timberlands  in 
1970.  In  addition,  1.5  thousand  cord-equiva- 
lents of  pulpwood  were  recovered  as  chips 
from  sawmill  residues  within  the  State.  Since 
Delaware  has  no  woodpulp  mills,  the  entire 
production  was  shipped  to  neighboring  states 
for  manufacture. 

Although  papermaking  was  one  of  the  early 
industries  of  Delav/are  (Gilpin  established  a 
mill  at  Augustine  in  1787),  rags  were  the 
major  source  of  fiber.  The  State's  only  wood- 
pulp  mill  was  established  on  the  Christina 
River  at  Mill  Creek  in  1881  and  operated  until 
1933. 

Pulpwood  production  in  Delaware  hit  a  re- 
cord high  of  98  thousand  cords  in  1967  (fig. 
2).  Since  then  production  has  declined  each 
year.  However,  Sussex  County  has  continued 
to  produce  more  than  50  thousand  cords  of 
round   pulpwood   per  year  since    1967.   This 
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Figure   2. — Pulpwood   production  in   Delaware 
and  New  Jersey,  1963-1970. 


county  was  the  twelfth  highest  producer  of 
roundwood  for  woodpulp  in  the  Northeast  in 
1970. 

In  New  Jersey  most  of  the  47  thousand 
cords  of  pulpwood  cut  in  1970  went  to  one  of 
three  pulpmills  operating  in  the  State.  These 
mills  produce  pulp  used  in  roofing  and  insula- 
tion board.  Woodpulp  production  represents 
only  a  small  fraction  of  the  total  pulp  produc- 
tion each  year.  Most  of  the  pulp  is  produced 
from  recycled  waste  such  as  newspapers. 

In  recent  years  pulpwood  production  in 
New  Jersey  has  trended  downward  to  a  low  of 
30  thousand  cords  in  1969.  Although  produc- 
tion recovered  the  next  year,  the  1970  produc- 
tion level  represents  a  26-percent  decrease 
since  1963.  Most  of  the  cut  comes  from  pine 
stands  in  Burlington,  Camden,  and  Glouces- 
ter Counties. 

Current  Veneer  Log 
Production  Level  Static- 
Future  in  Doubt 

Veneer-log  production  statistics  for  New 
Jersey— collected  during  past  industry  surveys 
—indicate  that  total  production  (in  million 
board  feet)  has  not  fluctuated  greatly  in  the 
past  8  years: 


1963 


1968 


1970 


Delaware: 
Softwood 
Hardwood 

0.7 

5.1 

6.2 

3.3 

3.0 

2.3 

Total 

5.8 

9.5 

5.3 

New  Jersey: 
Softwood 
Hardwood 

L3 

L5 

1.4 

Total 


1.3 


1.5 


1.4 


A  rapidly  growing  yellow  pine  plywood  indus- 
try has  stimulated  increased  demand  for  soft- 


wood veneer  logs  in  Delaware,  while  hardwood 
veneer-log  production  in  Delaware  has  de- 
clined. 

Nearly  two-thirds  of  the  Delaware  produc- 
tion was  used  for  softwood  plywood  in  1968, 
and  the  other  one-third  was  used  for  basket 
veneer.  Three-fourths  of  the  New  Jersey  pro- 
duction was  used  for  basket  veneer,  and  the 
other  one-fourth  was  used  for  commercial  and 
face  veneer. 

Because  no  veneer  plants  were  operating  in 
Delaware  in  1970,  the  State's  veneer-log  cut 
was  shipped  to  other  states  for  manufacture. 
New  Jersey  had  five  veneer  plants  operating 
in  1970,  two  less  than  in  1968.  Nearly  92  per- 
cent of  the  1.4  million  board  feet  of  veneer 
logs  cut  in  New  Jersey  was  sold  to  local  ve- 
neer plants  (table  9).  In  addition.  New  Jersey 
\eneer  plants  purchased  7.5  million  board  feet 
of  veneer  logs  from  neighboring  states. 

The  future  demand  for  hardwood  veneer 
logs  in  both  New  Jersey  and  Delaware  de- 
pends upon  the  well-being  of  the  New  Jersey 
basket  industry.  Manufacturers  have  been 
plagued  with  rising  wood  costs  and  a  shrinking 
demand  for  baskets.  In  1970  one  major  basket 
producer  switched  from  wooden  basket  bot- 
toms to  plastic  ones  to  combat  the  rising  cost 
of  pine  lumber  used  for  basket  bottoms.  Auto- 
mation within  local  agricultural  industry  and 
increased  use  of  containers  made  from  materi- 
als other  than  wood  veneer  have  lowered  the 
demand  for  baskets. 

Heavy  cutting  in  Delaware  pine  stands  dur- 
ing the  past  5  years  has  created  a  temporary 
shortage  of  veneer-log  size  material.  Until  ad- 
ditional stands — which  are  presently  immature 
— develop,  softwood  veneer  logs  will  continue 
to  be  relatively  scarce,  and  production  will  con- 
tinue to  decline. 


MINOR  TIMBER  PRODUCTS 


Cedar  Piodizcts 
in  Good  Demand 

Atlantic  white-cedar,  which  grows  in  the 
fresh-water  swamps  of  southern  New  Jersey, 
has  had  a  wide  variety  of  uses  over  the  years. 
In  1911,  1.6  milHon  board  feet  of  cedar  was 
consumed  at  local  wood-using  plants.  The  669 
thousand  board  feet  cut  in  New  Jersey  in 
1911  was  distributed  to  plants  that  produced 
the  following  products. 

Planing  mill  products  and 

general  millwork  439 

Ship  and  boatbuilding  154 

Boxes  and   crates  76 


Total 


669 


In  addition,  over  20  million  shingles  and  an  in- 
determinate amount  of  plasterers'  laths  were 
produced. 

In  1970  over  1.0  million  board  feet  of 
white-cedar  sawlogs  and  a  half  million  cubic 
feet  of  white-cedar  bolts,  posts,  and  poles  were 
cut  from  New  Jersey  timberlands.  Boatbuild- 
ing is  still  a  major  use  for  the  local  cedar.  In 
addition,  a  growing  demand  for  cedar  fencing 
is  developing  in  many  suburban  communities. 
Several  large  fencing  manufacturers  in  New 
Jersey  are  importing  cedar  from  as  far  away  as 
Canada  and  North  Carolina  to  supplement 
local  supplies.  These  imports— 86  thousand 
cubic  feet — represented  slightly  more  than  10 
percent  of  the  1970  consumption  total. 

Copper  Smelters 
Use  Local  Wood 

Most  copper  smelters  in  the  New  York  met- 
ropolitan area  use  wood  as  a  reductant  in  their 
refining  process.  As  oxygen  from  the  ore  com- 
bines with  the  carbon  in  the  wood,  the  metal- 
lic portion  of  the  ore  can  be  recovered.  Copper 
refiners  prefer  hardwood  furnace  poles,  which 
average  10  inches  in  diameter  and  30  feet  in 


length.  Many  of  these  poles  are  being  salvaged 
from  land-clearing  projects  in  northern  New 
Jersey. 

During  1970  nearly  17  thousand  furnace 
poles  cut  in  New  Jersey  were  delivered  to 
local  copper  smelters.  This  represented  374 
thousand  cubic  feet  of  wood  that  was  con- 
sumed in  the  refining  process. 

Delaware  a  Major 
Producer  of  Piling 

Most  people  think  of  piers,  wharves,  and 
other  waterfront  structures  when  pilings  are 
mentioned,  but  pilings  are  also  used  for  sup- 
porting foundations  of  heavy  structures  and 
bridges.  Equally  important  is  the  necessity  of 
replacing  damaged  and  rotten  pilings  that  are 
already  in  use. 

Pilings  are  in  continuing  demand  along  the 
seashores  of  the  Northeast,  and  much  of  this 
demand  is  satisfied  from  Delaware  timber- 
lands.  Few  logging  operators  in  Delaware  spe- 
cialize in  cutting  pilings  only,  because  the 
trees  suitable  for  pilings  are  scattered 
throughout  the  timber  stands.  Most  operators 
sort  out  the  pilings,  at  the  roadside  or  at  a 
concentration  point,  because  pilings  are  more 
valuable  than  sawlogs  or  pulpwood. 

Piling  production  from  Delaware  timber- 
lands  in  1970  was  703  thousand  cubic  feet. 
This  volume  represented  a  39-percent  decrease 
from  the  1,154  thousand  cubic  feet  produced 
in  1956,  but  a  46-percent  increase  over  the  480 
thousand  cubic  feet  produced  in  1951.  Most  of 
the  softwood  pilings  cut  in  1970  were  loblolly 
pine  and  most  of  the  hardwood  pilings  were 
oaks. 

A  report  on  the  pilings  handled  by  north- 
eastern wood-preservation  plants  attests  to 
the  importance  of  Delaware  as  a  producer  of 
pilings:  more  than  50  percent  of  the  piling  re- 
ceipts in  1969  were  from  Delaware. 


MANUFACTURING  PLANT  RESIDUES 


New  Jersey  primary  manufacturers  recycled 
nearly  97  percent  of  their  wood  residues  in 
1970.  Two-thirds  of  the  737  thousand  cubic 
feet  of  coarse  residues  recovered  were  used  by 
industry  or  private  individuals  for  fuel  (table 
11).  The  remaining  coarse  residues  were 
chipped  for  fiber  products  or  remanufactured 
into  such  items  as  doll  houses,  dog  houses,  and 
wood  novelties. 

Most  of  New  Jersey's  627  thousand  cubic 
feet  of  fine  residues  that  were  recovered  in 
1970  were  used  as  either  industrial  fuel  or  ag- 
ricultural bedding  and  mulches.  The  sawdust 
produced    by    several   northern    New    Jersey 


manufacturers    were    marketed    through    an 
agent. 

Delaware  sawmills  recycled  more  than  91 
percent  of  their  wood  residues  in  1970.  Nearly 
54  percent  of  the  715  thousand  cubic  feet  of 
residues  that  were  used  was  large  enough  for 
chipping  (table  10).  Several  large  manufactur- 
ers have  installed  machinery  for  reducing  their 
coarse  residues  to  fines,  however,  because  of  a 
brisk  local  demand  for  chicken  litter.  The  vol- 
ume of  coarse  residues  converted  into  chicken 
litter  is  equal  to  40  percent  of  the  volume 
chipped  for  pulpwood.  The  poultry  industry 
uses  all  the  fine  residues  that  are  being  re- 
covered. 
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Table  I. — Roundwood  production  in  DELAWARE,  by  species,  1970 


Product 

Species  group 

Sawlogs 

Veneer  logs 

Pulpwood 

Other  products" 

Thousand  board  feet" 

Standard  cords 

Thousand  cubic  feet 

Softwood: 

Yellow   pines 

6,326 

2,988 

59,062 

466 

Other   softwoods 

— 

— 

— 

2 

Total 

6,326 

2,988 

59,062 

468 

Hardwood: 

Beech 

122 

— 

352 

—    • 

Hickory 

100 

— . 

41 

32 

Mapio 

339 

41 

721 

— 

Red  oaks 

2,418 

69 

504 

161 

White  oaks 

1,273 

— 

595 

173 

Yellow-poplar 

902 

1,589 

622 

— 

Sweetgum 

1,628 

422 

231 

— 

Walnut 

5 

12 

— . 

— 

Other    hardwood 

— 

195 

115 

55 

Total 

6,787 

2,328 

3,181 

421 

All   species 

13,113 

5,316 

62,243 

889 

"Includes  cooperage  logs,  piling,  poles,  and  posts. 
'International  V4-inch  rule. 


Table  2. — Roundwood  production  in  NEW  JERSEY,  by  species,  1970 


Species  group 

Product 

Sawlogs 

Veneer  logs 

Pulpwood 

Other  products" 

Thousan 

d  board  feet" 

Standard  cords 

Thousand  cubic  feet 

Softwood: 

Yellow    pines 

950 

— 

38,376 

34 

White-cedar 

1,087 

— 

— 

553 

Other  softwoods 

72 

-  — 

— 

— 

Total 

2,109 

— 

38,376 

587 

Hardwood: 

Ash 

190 



182 

69 

Beech 

494 



1,791 



Maple 

854 

6 

820 

5 

Red  oaks 

4,351 

65 

4,318 

374 

White  oaks 

2,346 

___ 

721 

175 

Sweetgum 

1,889 

125 



45 

Yellow-poplar 

1,395 

1,218 





Other  hardwoods 

138 

34 

297 

9 

Total 

11,657 

1,448 

8,129 

677 

All    species 

13,766 

1,448 

46,505 

1,264 

"Includes  piling,  poles,  posts,  mine  timbers,  and  miscellaneous  products  such  as 
handle  stock,  fencing  bolts,  and  dimension  bolts. 
•"International  V4-inch  rule. 
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I  able  5. — Industrial  roundwood  harvest  in  DELAWARE,  by 
counties,  species  groups,  and  major  products,  1970 

[In  thousands  of  cubic  feet] 


County 

and 

species  group 


Timber  products 


Sawlogs 


Pulpwood     Other  Total 


Kent: 
Softwood 
Hardwood 

Total 

New  Castle: 
Softwood 
Hardwood 

Total 

Sussex: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


14 
256 

89 

240 

103 

496 

270 

89 

240 

599 

3 

— 

13 

16 

3 

— 

13 

16 

938 
720 

4,636 
254 

936 

575 

6,510 
1,549 

1,658 

4,890 

1,511 

8,059 

952 
979 

4,725 
254 

936 

828 

6,613 
2,061 

1,931 


4,979 


1,764 


8,674 


"Other  products  include   posts,   poles,   piling, 
cooperage  logs. 


and   veneer  and 


Table  6. — Industrial  roundwood  harvest  in  NEW  JERSEY,  by 
counties,  species  groups,  and  major  products,  1970 

[In  thousands  of  cubic  feet] 


County  and" 
species  group 


Timber  products 


Sawlogs        Pulpwood         Other''        Total 


Atlantic: 
Softwood 
Hardwood 

Total 

Burlington: 
Softwood 
Hardwood 

Total 

Camden: 

Softwood 
Hardwood 

Total 

Cape  May: 
Softwood 
Hardwood 

Total 

Cumberland: 
Softwood 
Hardwood 

Total 

Essex: 
Softwood 
Hardwood 

Total 


155 
11 

304 
14 

460 
114 

919 
139 

166 

318 

574 

1,058 

11 
199 

1,204 
304 

30 
26 

1,245 
529 

210 

1,508 

56 

1,774 

57 

610 
112 

28 

638 
169 

57 

722 

28 

807 

51 
23 

48 

4 

48 

147 
27 

74 

52 

48 

174 

50 
48 

— 

69 

50 
117 

98 

— 

69 

167 

15 

— 

— 

15 

15 


15 
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CONTINUED 


Table  6 — Continued 


County  and* 
species  group 

Gloucester: 
Softwood 
Hardwood 

Total 

Hunterdon: 
Softwood 
Hardwood 

Total 

Mercer: 
Softwood 
Hardwood 

Total 

Middlesex: 
Softwood 
Hardwood 

Total 

Monmouth: 
Softwood 
Hardwood 

Total 

Morris: 
Softwood 
Hardwood 

Total 

Ocean: 
Softwood 
Hardwood 

Total 

Passaic: 
Softwood 
Hardwood 

Total 

Salem: 
Softwood 
Hardwood 

Total 

Somerset: 
Softwood 
Hardwood 

Total 

Sussex: 
Softwood 
Hardwood 

Total 

Warren: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


Timber  products 


Sawlogs         Pulpwood  Other''        Total 


26 
124 

594 
190 

5 

625 
314 

150 

784 

5 

939 

65 

— 

147 

212 

65 

— 

147 

212 

75 

— 

13 

88 

75 

— 

13 

88 

18 

— 

20 

38 

18 

— 

20 

38 

5 
329 

— 

80 

5 
409 

334 

— 

80 

414 

146 

— 

140 

286 

146 

— 

140 

286 

13 
36 

310 

8 
25 

331 
61 

49 

310 

33 

392 

143 

— 

11 

154 

143 

— 

11 

154 

18 

52 

— 

8 
45 

26 
97 

70 

— 

53 

123 

64 

— 

11 

75 

64 

— 

11 

75 

11 

150 

— 

41 

11 
191 

161 

— 

41 

202 

191 

26 

150 

367 

191 

26 

150 

367 

340 
1,746 

3,070 
650 

587 
892 

3,997 
3,288 

2,086 


3,720 


1,479 


7,285 


'Counties  with  no  roundvvood 
"Includes  veneer  logs,  piling, 

miscellaneous  products  such  as 

dimension  bolts. 


production  are  omitted, 
poles,   posts,   mine  timbers,  and 
handle  stock,  fencing  bolts,  and 
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Table  7. — Sawlog  production  and  receipts  in  NEW  JERSEY,  by 
counties  and  species  groups,  1970 

[In  Thousands  of  board  feet,  International   V^-inch  rule] 


i^ 


Production 

Receipts 

County 

Softwood 

Hardwood 

Softwood 

Hardwood 

Atlantic 

952 

72 

950 



Bergen 

— 

— 

24 

578 

Burlington 

67 

1,329 

30 

2,611 

Camden 

— 

384 

— 

— 

Cape   May 

318 

154 

277 

40 

Cumberland 

312 

317 

553 

527 

Essex 

— 

103 

— 

— 

Gloucester 

162 

829 

162 

937 

Hunterdon 



430 

— 

190 

Mercer 

— 

504 

— 

— 

Middlesex 



120 

— 

— 

Monmouth 

33 

2,193 

77 

2,673 

Morris 



969 

— 

2,300 

Ocean 

81 

242 

36 

— 

Passaic 



956 

— . 

648 

Salem 

112 

349 

14 

527 

Somerset 

— 

428 

— 

— 

Sussex 

72 

1,004 

72 

712 

Warren 

— 

1,274 

— 

1 ,326 

All  counties 

2.109 

11,657 

2,195 

13,069 

All    species 

13,766 

15,264 

Table  8. — Number  of  operating  sawmills  In  DELA- 
WARE and  NEW  JERSEY,  by  coun- 
ties and  types  of  sawmill,  1970 


County 

Type  of  sawmill 

Custom 

Commercial 

Total 

DELAWARE 

Kent 

1 

7 

8 

New   Castle 

1 



1 

Sussex 

1 

8 

9 

All  counties 

3 

15 

18 

NEW  JERSEY 

Atlantic 

2 

5 

7 

Bergen 



2 

2 

Burlington 

4 

2 

6 

Camden 



3 

3 

Cape  May 

— 

4 

4 

Cimiberland 

1 

4 

5 

Gloucester 



4 

4 

Hudson 



1 

1 

Hunterdon 



2 

2 

Monmouth 

— 

5 

5 

Morris 



2 

2 

Ocean 

2 

1 

3 

Passaic 



1 

1 

Salem 



4 

4 

Sussex 

1 

1 

2 

Warren 

2 

4 

6 

All  counties 

12 

45 

57 
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Table  9. — Veneer  log  production  and  receipts  by  species  and  origin 
of  logs.  NEW  JERSEY,  1970 

fin  thousands  of  board  feet,  International  l^-inch  rule] 


Cut  and      Shipped  to  other  states 

Species  retained 

in  N.J.  Pa.  N.C. 


Total 

neceip 

IS  irom  oine 

r  states 

Total 

production 

Pa. 

Del. 

Md. 

receipts 

125 
6 

341 
32 

400 
39 

534 
52 

1,400 
129 

65 

1,218 

31 

3 

1,964 

155 

9 

1,508 

185 

12 

2,012 

247 

16 

6,650 

618 

40 

Sweet  gum 
Soft  maple 
Red  oak 
Yellow-poplar 
Sycamore 
Walnut 

All  species 


125 
6 

1,166 

31 

3 

1,331 


65 


65 


52 


52 


1,448 


2,501 


2,144 


2,861 


8,837 
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Table  10. — Production  and  disposition  of  sawnnill 
residues  by  types  of  residues  and  spe- 
cies groups,  DELAWARE.    1970 

[In  thousands  of  cubic  feet] 

Type  and  » ii 

disposition  ^     ■  Softwoods      Hardwoods 

of  residues        species 


Coarse:' 
Fiber" 
Fuel-^ 
Agricultural" 

185.5 

123.2 

75.9 

17.5 
95.1 
74.1 

168.0 

28.1 

1.8 

All  uses 

384.6 

186.7 

197.9 

Unused 

33.2 

27.3 

5.9 

Fine:" 
Fiber 
Fuel 
Agricultural 

330.6 

195.8 

134.8 

All  uses 

330.6 

195.8 

134.8 

Unused 

33.5 

6.9 

26.6 

All  types: 
Fiber' 
Fuel 
Agricultural 

185.5 
123.2 
406.5 

17.5 

95.1 

269.9 

168.0 

28.1 

136.6 

All  uses 

715.2 

382.5 

332.7 

Unused 

66.7 

34.2 

32.5 

'Coarse  residues  include  slabs,  edgings,  trimmings, 
and  other  material  considered  suitable  for  chipping. 

■"Includes  residues  for  pulp  along  with  residues  for 
related  products. 

'Domestic  fuelwood  only. 

"Includes  such  uses  as  chicken  litter  and  livestock 
bedding. 

"Fine  residues  include  sawdust,  shavings,  and  other 
material  considered   unsuitable  for  chipping. 

'Includes  120  thousand  cubic  feet  of  pulp  chips 
shipped  to  two  neighboring  northeastern  states. 


16 


Table  II. — Production  of  residues  and  disposition  of  byproducts  from  primary 
wood-processing  plants  by  industrial  sources,  types  of  residues, 
types  of  use,  and  species  groups,  NEW  JERSEY,  1970 

[In  thousands  of  cubic  feet] 

Industrial  source'  ... 

and  Type  of  use  or^^^;oo         Softwoods       Hardwoods 

type  of  residue  species 

Sawmill  industry:  Fiber""  31.1  16.6  14.5 

Coarse"   Fuel"  404.4  22.6  381.8 

Other"  171.0  41.2  129.8 


All   uses  606.5  80.4  526.1 


Fine'    Fiber  71.2  2.2  69.0 

Fuel  5.8  2.0  3.8 

Other  278.6  63.2  215.4 


All   uses  355.6  67.4  288.2 


Other  primary  industries:^       Fiber  47.9  —  47.9 

Coarse  Fuel  82.2  —  82.2 

Other  _  _  _ 

All  uses  130.1  —  130.1 

Fine  Fiber  —  —  — 

Fuel  271.5  —  271.5 

Other  _  _  _ 


All  uses  271.5  —  271.5 


All  industries:                             Fiber*  150.2  18.8  131.4 

Fuel  763.9  24.6  739.3 

Other  449.6  104.4  345.2 

All  uses  1,363.7  147.8  1,215.9 


Unused  48.4  8.0  40.4 


"Excludes  woodpulp  industry. 

''Coarse  residues  include  slabs,  edgings,  trimmings,  and  other  material  considered 
suitable  for  chipping. 

Includes  residues  for  pulp  along  with  residues  for  related  products. 

'Includes  all  residues  used  as  domestic  or  industrial  fuel  whether  sold  or  given 
away. 

"Includes  agricultural   uses,  such  as  chicken   litter  and   livestock   bedding,   and 
speciality  items,  such  as  cabins  and  novelties. 

'Fine  residues  include  sawdust,  shavings,  and  other  material  considered  unsuit- 
able for  chipping. 

^Includes  veneer,  fencing,  and  cedar  novelty  plants. 

''Includes  74  thousand  cubic  feet  of  residues  used  for  pulp. 
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FOREWORD 

— A  major  factor  in  the  seemingly  erratic  behavior  of  pulpwood  pro-  | 

curement  patterns  recently  can  be  traced  to  the  mortality  of  some  of  ( 

the  Northeast's  older  and  smaller  pulpmills.  The  cover  photograph  I 
depicts  the  scene  of  one  such  event. 

In  the  early  1960's  both  the  town  of  Lincoln,  New  Hampshire, 
(population  1900)  and  the  Franconia  Paper  Corporation  were  dump- 
ing wastes  into  the  Pemigewasset  River.  According  to  local  accounts,  i 
these  wastes  were  adversely  affecting  the  water  quality  as  far  down- 
stream as  Lowell,  Massachusetts,  85  miles  away.  As  public  concern  | 
for  the  environment  grew,  and  pollution-abatement  legislation  was  i 
enacted,  the  Company  and  Town  laid  plans  for  compliance  with  the  1 
new  State  laws.  A  chronological  account  from  news  releases  dramatizes  ' 
the  Company's  struggle:  < 

•  January  1970. — New  company  formed  (Franconia  Mfr.  Co.)  will 
use  market  pulp  while  new  equipment  is  added  to  pulpmill. 

•  November  1970. — Bankruptcy  proceedings  initiated  .  .  .  sulfite 
pulpmill  will  close. 

•  October  1971. — Company  re-opens  .  .  .  again  buying  roundwood  | 
. .  .  pulpmill  soon  to  start  operating.  ( 

•  January  1972. — Company  switches  to  hardwood  pulp  .  .   .  has 
trouble  with  Copeland  equipment  for  water  treatment. 

•  April  1972. — Company  facilities  shut  down  .  .  .  equipment  to  be  ] 
auctioned  at  later  date. 

Financially,  the  Company's  closing  represented  the  loss  of  250  jobs 
for  Lincoln  residents;  and  the  water-treatment  facilities  that  were 
constructed  for  $4-i/^  million  in  Federal,  state,  and  local  funds  are 
currently  idle. 


PULPWOOD 

PRODUCTION 

in  the  Northeast 

1971 


ABSTRACT 
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groups,  and  pulpwood  chip  production  from  plant  residues.  Compar- 
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Figure  I. — Pulpwood  production  for  all  states, 
by  years  and  sources  of  wood. 
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BACKGROUND 

I  HIS  ANNUAL  report  is  based  on  a  can- 
vass of  all  pulpmilis  in  the  Northeast  that 
use  wood— either  roundwood  or  plant  residues— 
as  a  basic  raw  material  for  a  variety  of  products. 
Mills  that  use  pulpwood  as  a  raw  material  in 
producing  insulation  board  and  hardboard 
were  also  included  in  the  canvass. 

The  statistics  for  production  from  round- 
wood  reported  in  this  bulletin  are  based  upon 
mill  receipts,  which  are  subject  to  fluctuations 
caused  by  uneven  wood-inventory  buildups  or 
liquidations  from  year  to  year.  The  plant 
residues  are  received  at  the  pulpmill  mostly  in 
chip  form;  however,  some  coarse  residues  are 
being  chipped  at  the  mill  site.  Origins  of  mill 
receipts  of  pulpwood  from  roundwood  are  re- 
ported by  county  where  harvested.  However, 
pulpwood  from  plant  residues  can  be  traced 
only  to  the  state  where  it  was  produced;  some 
of  the  logs  from  which  the  residues  came  were 
probably  harvested  in  states  other  than  the  one 
in  which  they  were  processed. 

PulpDvood  Production  Declines 

Pulpwood  production  in  the  Northeast  in 
1971  decreased  6  percent  from  the  6,649,500 
cords  reported  in  1970.  This  decrease  was  due 
mainly  to  a  slackening  in  roundwood  produc- 
tion from  softwoods,  which  dropped  close  to 
1969  production  levels  (fig.  1).  Hardwood 
pulpwood  production  from  both  roundwood 
and  plant  residues  dipped  slightly;  but  even  so, 
hardwoods  accounted  for  nearly  53  percent  of 
the  1971  production  total.  Softwood  pulpwood 
production  from  plant  residues  was  up  6  per- 
cent over  the  351,700-cord  equivalents  pro- 
duced in  1970. 


Receipts  of  pulpwood  at  woodpulp  mills  in 
the  Station's  14-state  territory  (Connecticut, 
Delaware,  Kentucky,  Maine,  Maryland,  Mas- 
sachusetts, New  Hampshire,  New  Jersey,  New 
York,  Ohio,  Pennsylvania,  Rhode  Island,  Ver- 
mont, and  West  Virginia)  totaled  6,846,500 
cords  in  1971.  Hardwood  receipts  exceeded 
those  of  softwoods  by  118,300  cords.  Total 
receipts  exceeded  total  production  by  606,100 
cords  (table  2). 

Five  of  the  14  states  (Connecticut,  Dela- 
ware, Massachusetts,  Vermont,  and  West 
Virginia)  produced  more  wood  than  they  re- 
ceived. Delaware  and  West  Virginia  had  no 
operating  woodpulp  mills;  Vermont,  Massa- 
chusetts, and  Connecticut  each  had  one.  Pulp- 
wood  receipts  at  New  York's  woodpulp  mills 
continued  the  decline  that  started  2  years  ago. 
Total  1971  receipts  were  8  percent  below  those 
of  1970  and  13  percent  below  those  of  1969, 
when  667,100  cords  were  received  by  the  State's 
ISpulpmills. 

As  in  previous  years,  much  of  the  deficit  of 
softwood  pulpwood  was  made  up  by  shipments 
of  Canadian  pulpwood  into  the  Northeastern 
States;  however,  pine  pulpwood  shipments 
from  the  South  have  also  increased.  As  the  de- 
mand for  hardwood  pulpwood  grows,  greater 
quantities  of  hardwoods  are  being  shipped  in 
from  the  Central  States,  the  South,  and 
Canada.  Hardwood  receipts  in  the  Northeast 
exceeded  production  by  187,600  cords  in  1971. 

Production  from 
Round^ivood  Decreases 

The  production  of  pulpwood  from  round- 
wood  decreased  423,400  cords— 8  percent  be- 
low that  of  1970.  The  5,078,500  cords  of  round- 
wood  produced  in  1971  represents  only  a  slight 
gain  over  the  1969  production  level. 

1971  pulpwood  production  from  roundwood 
was  up  from  1970  in  four  states— Kentucky, 
New  Hampshire,  Ohio,  and  Rhode  Island.  Most 
significant  was  Kentucky's  53  percent  jump  in 
roundwood  production— from  115,200  cords  in 
1970  to  176,300  cords  in  1971.  Increases  in 
round  pulpwood  production  in  these  states  re- 
flected higher  mill  operating  levels  in  1971  than 
in  1970.  Production  declines  of  more  than  20 
percent  were  registered  in  Delaware,  Maryland, 
and  New  Jersey. 


Tivelve  Counties  Top 
SO-Thousand-Cord  Mark 

Twelve  counties  in  three  states  produced 
more  than  50,000  cords  of  pulpwood  from 
roundwood  in  1971  (fig.  2).  This  is  two  less 
than  the  number  of  counties  reaching  this 
record  in  1970,  and  a  drop  of  8  counties  from 
the  1967  record  level  of  20  counties.  Clearfield 
County,  Pa.,  and  Sussex  County,  Del.,  were 
dropped  from  this  year's  list  of  high  producers. 

Counties  that  produced  over  50,000  cords  of 
pulpwood  from  roundwood  in  1971  and  their 
production  totals  are  listed  below: 


Production 

County  and  State 

{thousand  cords) 

1. 

Aroostook,  Maine 

603.3 

2. 

Penobscot,  Maine 

422.0 

3. 

Piscataquis,  Maine 

421.9 

4. 

Washington,  Maine 

331.8 

5. 

Somerset,  Maine 

300.6 

6. 

Oxford,  Maine 

218.4 

7. 

Coos,  New  Hampshire 

205.8 

8. 

Franklin,  Maine 

139.5 

9. 

Hancock,  Maine 

77.5 

10. 

Waldo,  Maine 

76.4 

11. 

Kennebec,  Maine 

59.9 

12. 

Essex,  Vermont 

52.6 

Intensity  of  the 
Round iw^ood  Harvest 

Although  figure  2  shows  the  total  roundwood 
harvest  by  production  class  and  county  in  the 
Northeast,  this  figure  does  not  relate  the 
volume  harvested  to  the  volume  of  growing- 
stock  trees  that  are  actually  present.  (Grow- 
ing-stock volume  is  net  volume  in  cubic  feet 
of  sound  live  trees  of  a  commercial  species, 
that  are  5.0  inches  d.b.h.  and  over  from  a  1-foot 
stump  to  a  minimum  4.0-inch  top  diameter  out- 
side bark  of  the  central  bole,  or  to  the  point 
where  the  central  stem  breaks  into  limbs.  The 
growing-stock  volumes  by  species  group  and 
states  are  based  upon  those  compiled  for  the 
1970  National  Timber  Review.) 

The  following  tabulation  presents  one  meas- 
ure of  the  intensity  of  harvest  by  state  and 
species  groups— thousand  cubic  feet  of  growing 
stock  present  in  each  of  the  Northeastern 
States  for  each  cord  of  pulpwood  harvested  in 
1971: 


Harvesting  Intensity 


State 

Softwood 

Hardwood 

Connecticut 

54.3 

253.1 

Delaware 

5.2 

225.3 

Kentucky 

25.1 

52.3 

Maine 

7.4 

7.7 

Maryland 

6.7 

33.7 

Massachusetts 

86.5 

572.6 

New  Hampshire 

30.2 

15.9 

New  Jersey 

13.2 

671.8 

New  York 

28.8 

38.1 

Ohio 

12.8 

15.4 

Pennsylvania 

46.1 

33.9 

Rhode  Island 

11.1 

49.4 

Vermont 

24.4 

40.9 

West  Virginia 

9.5 

84.4 

1970.  Pulpwood  chip  production  by  states  be- 
tween 1970  and  1971  compared  as  follows: 


Northeast 


10.7 


29.0 


For  each  cord  of  pulpwood  harvested  in  the 
Northeast  in  1971,  there  were  10,700  cubic  feet 
of  softwood  and  29,000  cubic  feet  of  hardwood 
growing-stock.  The  softwood  harvest  was 
more  intensive  than  the  regional  average  in 
Delaware,  Maine,  Maryland,  and  West  Vir- 
ginia. The  hardwood  harvest  was  more  inten- 
sive than  the  regional  average  in  Maine,  New 
Hampshire,  and  Ohio.  The  intensity  of  harvest 
was  relatively  low  in  most  of  the  urbanizing 
states  of  the  Northeast,  such  as  Connecticut, 
Massachusetts,  and  New  Jersey.  In  Delaware 
there  was  a  pronounced  imbalance  in  the  in- 
tensity of  harvest  between  species  groups;  high 
for  softwoods  and  low  for  hardwoods. 

Wood  Chip 
Production  Increases 

The  production  of  wood  chips  from  plant 
residues  for  pulpwood  increased  1  percent  over 
the   1,147,600   cord   equivalents  produced   in 


1970 

1971 

(thousand 

(thousand 

Change 

cords) 

cords) 

(percent) 

Connecticut 

0.2 

(*) 

-  78 

Delaware 

1.5 

3.5 

+  133 

Kentucky 

124.4 

128.0 

+     3 

Maine 

248.1 

260.1 

+     5 

Maryland 

116.6 

124.2 

+     7 

Massachusetts 

11.1 

12.4 

+  12 

New  Hampshire 

105.4 

92.2 

-  13 

New  Jersey 

.9 

.4 

-  56 

New  York 

121.8 

126.3 

+     4 

Ohio 

92.0 

84.1 

-     9 

Pennsylvania 

170.3 

189.4 

+  11 

Rhode  Island 

1.5 

1.7 

+  13 

Vermont 

24.5 

27.4 

+  12 

West  Virginia 

129.3 

112.2 

-   13 

Total 

1,147.6 

1,161.9 

+     1 

*  Less  than  50  cords. 

Chip  production  was  up  in  nine  states.  Dela- 
ware showed  the  highest  percentage  gain  (133 
percent),  and  Pennsylvania  showed  the  high- 
est absolute  volume  gain  (19,100  cord  equiv- 
alents). The  1971  production  of  chips  from 
plant  residues  accounted  for  19  percent  of  the 
northeastern  pulpwood  production  total,  while 
in  1970  this  proportion  was  17  percent. 

Softwood  chip  production  from  plant  resi- 
dues rose  6  percent  between  1970  and  1971, 
while  hardwood  chip  production  dropped  1 
percent.  The  1971  loss  in  the  production  of 
hardwood  chips  is  the  first  loss  registered  since 
our  annual  surveys  began  in  1963.  The  soft- 
wood chip  production  level  was  15,400  cords 
below  the  record  high  of  388,800  cords  that  was 
reached  in  1969. 


Table  I . — Total  production  of  pulpwood  in  the 
Northeast,  by  sources  and  states,  197! 

[In  thousands  of  rough  cords]' 


Source 


State 


From 
roundwood 


From 

plant 

residues 


From 
all  sources 


Cormecticut 

10.8 

(*) 

10.8 

Delaware 

45.8 

3.5 

49.3 

Kentucky 

176.3 

128.0 

304.3 

Maine 

2,836.9 

260.1 

3,097.0 

Maryland 

154.6 

124.2 

278.8 

Massachusetts 

12.3 

12.4 

24.7 

New  Hampshire 

237.1 

92.2 

329.3 

New  Jersey 

31.2 

.4 

31.6 

New  York 

355.9 

126.3 

482.2 

Ohio 

276.0 

84.1 

360.1 

Pennsylvania 

585.7 

189.4 

775.1 

Rhode  Island 

6.8 

1.7 

8.5 

Vermont 

120.9 

27.4 

148.3 

West  Virginia 

228.2 

112.2 

340.4 

All  states 

5,078.5 

1,161.9 

6,240.4 

•1  cord  =  128 

cubic  feet 

of  wood. 

hark,  and  air 

space. 

*  Less  than  50  cords. 

Table  2. — Total  production  and  receipts  of  pulpwood  in  the  Northeast,  by 
states  and  species  groups,  1 97 1 

[In  thousands  of  rough  cords] 


Sf:^fp 

Total  production 

Total 

receipts 

Production 
surplus  (+) 

Softwood 

Hardwood 

Softwood 

Hardwood 

or  deficit  (— ) 

Connecticut 

4.2 

6.6 

(D) 

(D) 

+  (D) 

Delaware 

44.3 

5.0 

+  49.3 

Kentucky 

29.0 

275.3 

137.0 

358.2 

-190.9 

Maine 

2,194.7 

902.3 

2,457.5 

901.1 

-261.6 

Maryland 

158.0 

120.8 

142.8 

278.0 

-142.0 

Massachusetts 

13.7 

11.0 

(D) 

(D) 

+    (D) 

New  Hampshire 

156.6 

172.7 

192.9 

323.0 

-186.6 

New  Jersey 

29.2 

2.4 

42.0 

12.0 

-  22.4 

New  York 

121.2 

361.0 

199.6 

382.1 

-  99.5 

Ohio 

11.3 

348.8 

4.0 

483.1 

-127.0 

Permsylvania 

43.7 

731.4 

148.5 

725.4 

-  98.8 

Rhode  Island 

2.0 

6.5 

(D) 

(D) 

-   (D) 

Vermont 

64.5 

83.8 

(D) 

(D) 

+  (D) 

West  Virginia 

73.2 

267.2 

+340.4 

All  states 

2,945.6 

3,294.8 

3,364.1 

3,482.4 

-606.1 

(D)  Data  withheld  to  avoid  disclosure  for  individual  mills. 


Table  3. — Production  of  pulpwood  from  roundwood  In  the  Northeast,  by  states  and  species  groups,  1971 

[In  thousands  of  rough  cords] 


Softwood 


Hardwood 


State 


Cut  and 
retained 
instate 


Shipped  to  other  states 


In 

Northeast 


Outside 
Northeast 


Total 
Softwood 


Cut  and 
retained 
in  State 


Shipped  to  other  states 


In  Outside 

Northeast  Northeast 


Total 


hardwood 


Connecticut 

Delaware 

Kentucky 

Maine 

Maryland 

Massachusetts 

New  Hampshire 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Rhode   Island 

Vermont 

West  Virginia 

All  States 


2.4 

1.3 

1,967.2 

20.4 

69.5 
29.2 
99.6 
(*) 
26.1 
1.8 
9.5 


1.8 
21.0 

26.7 

11.1 

8.9 

26.5 

8.9 
9.7 
8.6 

52.2 
61.6 


22.9 

23.5 

1.0 

47.7 


5.6 


7.5 


4.2 

43.9 

24.8 

1,994.9 

79.2 

8.9 

96.0 

29.2 

114.1 

9.7 
34.7 

1.8 
61.7 
69.1 


85.2 

796.3 

69.9 

133.6 
2.0 
216.3 
266.0 
507.0 
5.0 


6.6 
1.9 

37.7 

45.7 

5.5 

3.4 

7.5 

13.2 

.3 

44.0 

59.2 
102.5 


28.6 


12.3 


56.6 


Total 
productio 


6.6 

10.8 

1.9 

45.8 

151.5 

176.3 

842.0 

2,836.9 

75.4 

154.6 

3.4 

12.3 

141.1 

237.1 

2.0 

31.2 

241.8 

355.9 

266.3 

276.0 

551.0 

585.7 

5.0 

6.8 

59.2 

120.9 

159.1 

228.2 

2,227.0 


237.0 


108.2 


2,572.2 


2,081.3 


327.5 


97.5 


2,506.3 


5,078.5 


*Less  than  50  cords. 


Table  4. — Production  of  chips  from  plant  residues  in  the  Northeast,  by  states  and  species  groups,  1971' 

[In  thousands  of  rough  cord  equivalents] 


Softwood 

Hardwood 

Total  i 

Stpfp 

Produced 
and 

Shipped  to  other  states 

Total 

Produced 
and 

Shipped  to  other  states 

Total 

retained 

In 

Outside 

Softwood 

retained 

In 

Outside 

hardwood 

productio 

instate 

Northeast 

Northeast 

instate 

Northeast 

Northeast 

Connecticut 



(*) 



(*) 



(*)■ 

Delaware 

— 

0.4 



0.4 



3.1 



3.1 

3.5  i 

Kentucky 

— 

2.3 

1.9 

4.2 

76.7 

17.7 

29.4 

123.8 

128.0: 

Maine 

198.7 

1.1 

— 

199.8 

55.8 

4.5 



60.3 

260.1  i 

Maryland 

.4 

78.4 



78.8 

7.1 

38.3 



45.4 

124.2: 

Massachusetts 

— 

4.8 



4.8 

.6 

7.0 



7.6 

12.4 

New  Hampshire        39.8 

20.8 



60.6 

27.0 

4.6 



31.6 

92.2 

New  Jersey 

— 





.4 



.4 

.4 

New  York 

1.7 

5.4 



7.1 

84.3 

16.5 

18.4 

119.2 

126.3 

Ohio 

1.6 

— 



1.6 

82.2 

.3 



82.5 

84.1 ; 

Pennsylvania 

6.4 

2.6 



9.0 

143.6 

36.8 

180.4 

189.4 

Rhode  Island 

— 

.2 



.2 

1.5 



1.5 

1.7! 

Vermont 

— 

2.8 



2.8 



24.5 

.1 

24.6 

27.4, 

West  Virginia 

— 

2.8 

1.3 

4.1 

— 

66.6 

41.5 

108.1 

112.2  1 

All  states 

248.6 

121.6 

3.2 

373.4 

477.3 

221.8 

89.4 

788.5 

1,161.9 

Includes  savraaill  slabs  and  edgings,  veneer  cores,  and  post  and  pole  trimmings. 
*  Less  than  50  cords. 
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Table   7. — Receipts  of   pulpwood   from   roundwood   from   states   outside   the 
Northeast,  by  states  (or  provinces)  or  origin  and  species  groups,  1 97 1 

[In  thousands  of  rough  cords] 


Receiving 
state' 


State  (or  province)      Total 
of  origin  softwood 


Total 
hardwood 


All 
species 


Kentucky Alabama 

Illinois 

Indiana 

Mississippi 

Missouri 

Teruiessee 

Maine New  Brunswick 

Quebec 

Maryland Virginia 

New  Hampshire Quebec 

New  York  Ontario 

Quebec 

Ohio    Indiana 

Peruisylvania Virginia 

Vermont Quebec 

All  states 


0.9 

0.1 

1.0 

1.4 

6.2 

7.6 



23.2 

23.2 

97.2 

6.6 

103.8 

1.0 

15.5 

16.5 

8.9 

13.1 

22.0 

219.0 

28.3 

247.3 

16.6 

9.8 

26.4 

49.3 

9.1 

58.4 

23.5 

44.4 

67.9 

1.2 

.6 

1.8 

39.8 

9.6 

49.4 



23.1 

23.1 

7.2 

.5 

7.7 

5.5 

—  . 

5.5 

471.5 


190.1 


661.6 


"  States  with  no  receipts  are  omitted. 


Table  8. — Receipts  of  chips  from  wood-using  plants  outside  the  Northeast,  by 
states  (or  provinces)  or  origin  and  species  groups,  1 97 1 

[In  thousands  of  rough  cord  equivalents] 


Receiving 
state' 


State  (or  province) 
of  origin 


Total 
softwood 


Total 
hardwood 


All 
species 


Kentucky Alabama 

Illinois 

Indiana 

Mississippi 

Missouri 

Tennessee 

Maine New  Brunswick 

Quebec 

Maryland Virginia 

New  Hampshire  Quebec 

New  York  Ontario 

Quebec 

Ohio    Indiana 

Virginia 

Peimsylvania Virginia 

All  states 




2.0 

2.0 



32.0 

32.0 



17.7 

17.7 

26.3 

14.9 

41.2 



20.2 

20.2 

— 

44.8 

44.8 

9.1 

.5 

9.6 

16.9 

1.2 

18.1 

(*) 

2.2 

2.2 

21.4 

14.9 

36.3 

.1 

17.6 

17.7 

(*) 

1.3 

1.3 

.4 

8.2 

8.6 

— 

6.4 

6.4 

10.0 

.2 

10.2 

84.2 


184.1 


268.3 


'  States  with  no  receipts  are  omitted. 
*  Less  than  50  cords. 


Table  9. — Production  of  pulpwood  from  roundwood  in  the  Northeast,  by  states  and  species  groups,  1971 

[In  thousands  of  rough  cords] 


Softwood 


Hardwood 


State 


Spruce 

and 

fir 


Hemlock 

and 
tamarack 


Pine 


Total 


Aspen  and 
yellow- 
poplar 


Oak 

and 

hickory 


Other 
hardwoods* 


Total 


All 
species 


Connecticut 





4.2 

4.2 



2.8 

Delaware 

— 

— 

43.9 

43.9 



1.0 

Kentucky 

— 

— 

24.8 

24.8 

8.2. 

109.2 

Maine 

1,588.7 

264.8 

141.4 

1,994.9 

45.2 

39.8 

Maryland 

.6 

1.2 

77.4 

79.2 

7.0 

52.4 

Massachusetts 

— 

— 

8.9 

8.9 

— 

1.5 

New  Hampshire 

79.1 

7.9 

9.0 

96.0 

18.0 

.7 

New   Jersey 

— 

— 

29.2 

29.2 



— 

New  York 

45.1 

28.6 

40.4 

114.1 

18.7 

4.1 

Ohio 

.5 

.5 

8.7 

9.7 

8.1 

237.7 

Pennsylvania 

.4 

2.6 

31.7 

34.7 

31.3 

160.8 

Rhode  Island 

— 



1.8 

1.8 



2.2 

Vermont 

53.3 

2.5 

5.9 

61.7 

14.4 

.1 

West  Virginia 

9.4 

5.6 

54.1 

69.1 

25.4/ 

119.3 

3.8 

.9 

34.1 

757.0 

16.0 

1.9 

122.4 

2.0 

219.0 

20.5 

358.9 

2.8 

44.7 

14.4 


6.6 

10.8 

1.9 

45.8 

151.5 

176.3 

842.0 

2,836.9 

75.4 

154.6 

3.4 

12.3 

141.1 

237.1 

2.0 

31.2 

241.8 

355.9 

266.3 

276.0 

551.0 

585.7 

5.0 

6.8 

59.2 

120.9 

159.1 

228.2 

All  states 


1,777.1 


313.7 


481.4 


2,572.2 


176.; 


731.6 


1,598.4 


2,506.3 


5,078.5 


*  Chiefly  maple,  beech,  gums,  elms,  and  birch  species. 


Table  10. — Production  of  pulpwood  from  roundwood  in  southern  New  England,  by  states  and  counties  and  species  groups, 

1971 

[In  thousands  of  rough  cords] 


State  and 

Softwood 

Hardwood 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
hardwoods 

All 

county* 

and 
fir 

and 
tamarack 

Pine 

Total 

yellow- 
poplar 

and 
hickory 

Total 

species 

Connecticut: 





4.2 

4.2 

_ 

2.8 

3.8 

6.6 

10.8 

Fairfield 





.1 

.1 





.1 

Hartford 





.9 

.9 







.9 

Litchfield 





.1 

.1 



.1 

Middlesex 





.5 

.5 





.5 

New  Haven 





.4 

.4 





.4 

New  London 





.5 

.5 



.4 

.5 

.9 

1.4 

Tolland 





.2 

.2 



.2 

.3 

.5 

.7 

Windham 

— 

— 

1.5 

1.5 

— 

2.2 

3.0 

5.2 

6.7 

Massachusetts: 

— 

— 

8.9 

8.9 

— 

1.5 

1.9 

3.4 

12.3 

Barnstable 





.2 

.2 

.2 

Berkshire 







_ 

(*) 

(*) 

(*) 

Bristol 





2.0 

2.0 



.4 

.5 

.9 

2.9 

Plymouth 





6.5 

6.5 



1.1 

1.4 

2.5 

9.0 

Worcester 

— 

— 

.2 

.2 

— 

.2 

Rhode  Island: 

— 

— 

1.8 

1.8 

— 

2.2 

2.8 

5.0 

6.8 

Kent 





.6 

.6 

1.3 

1.7 

3.0 

3.6 

Providence 





1.0 

1.0 

.5 

.6 

1.1 

2.1 

Washington 

— 

— 

.2 

.2 

— 

.4 

.5 

.9 

LI 

'  Counties  with  no  production  are  omitted. 
*  Less  than  50  cords. 
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Table  1 3. — Production  of  pulpwood  from  roundwood  in  Maine  by  counties  and  species  groups,  1 97 1 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

T 

AlllJ 

specijl 

County" 

Spruce 

and 

fir 

Hemlock 

and 
tamarack 

Pine 

Total 

Aspen  and 
yellow- 
poplar 

Oak 

and 

hickory 

Other 
hardwoods 

Total 

Androscoggin 

3.4 

4.3 

16.4 

24.1 

(*) 

4.7 

11.3 

16.0 

40.]^ 

Aroostook 

506.7 

22.0 

.1 

528.8 

14.7 

— 

59.8 

74.5 

603.J 

Cumberland 

3.6 

5.0 

13.5 

22.1 

— 

4.7 

17.2 

21.9 

44.( 

Franklin 

40.1 

7.2 

6.5 

53.8 

(*) 

3.6 

82.1 

85.7 

139.f 

Hancock 

39.6 

10.5 

5.3 

55.4 

1.2 

1.7 

19.2 

22.1 

77.f 

Kennebec 

12.4 

8.5 

15.7 

36.6 

.1 

2.4 

20.8 

23.3 

59.C 

Knox 

7.9 

2.8 

4.6 

15.3 

(*) 

1.5 

8.3 

9.8 

25.1 

Lincoln 

8.6 

3.2 

12.4 

24.2 

1.5 

12.9 

14.4 

38.6 

Oxford 

34.6 

23.0 

18.7 

76.3 

1.9 

5.6 

134.6 

142.1 

218.4i 

Penobscot 

212.3 

69.4 

3.0 

284.7 

9.8 

— 

127.5 

137.3 

422.0! 

Piscataquis 

317.7 

17.1 

5.5 

340.3 

5.4 

1.4 

74.8 

81.6 

421.9 

Sagadahoc 

2.9 

2.3 

6.7 

11.9 

(*) 

1.6 

1.6 

3.2 

15.1 

Somerset 

198.2 

13.5 

6.2 

217.9 

.3 

. — 

82.4 

82.7 

300.6 

Waldo 

22.2 

16.9 

11.1 

50.2 

1.2 

2.4 

22.6 

26.2 

76.4 

Washington 

178.0 

58.6 

8.3 

244.9 

10.6 

4.0 

72.3 

86.9 

331.8 

York 

.5 

.5 

7.4 

8.4 

(*) 

4.7 

9.6 

14.3 

22.7 

Total 

1,588.7 

264.8 

141.4 

1,994.9 

45.2 

39.8 

757.0 

842.0 

2,836.9 

1 

*  Less  than  50  cords. 


Table  14. — Pulpwood  production  from  roundwood  in  Maryland,  by  counties  and  species  groups,  1971 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

All 
specie 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
hardwoods 

County" 

and 
fir 

and 
tamarack 

Pine 

Total 

yellow- 
poplar 

and 
hickory 

Total 

Allegany 

0.1 

0.3 

2.8 

3.1 

3.5 

25.2 

7.3 

36.0 

39.1 

Anne  Arimdel 

(*) 

.1 

9.2 

9.3 

(*) 

(*) 

.1 

.1 

9.4 

Baltimore 

— 

(*) 

(*) 

.3 

.1 

.4 

.4 

Calvert 

.2 

.3 

2.8 

3.4 

— _ 

— 





3.4 

Caroline 





2.2 

2.2 





.1 

.1 

2.3 

Carroll 

— 

— 

.2 

.2 

— 

.2 

.1 

.3 

.5 

Charles 





3.1 

3.1 





(*) 

(*) 

3.1 

Dorchester 

— 

— 

9.0 

9.0 



— 

9.0 

Frederick 

— 

— 

— 

— 

— - 

1.2 

.6 

1.8 

1.8 

Garrett 

.1 

.1 

.8 

1.0 

3.5 

24.2 

6.9 

34.6 

35.6 

Harford 









(*) 

(*) 

(*) 

(*) 

(*) 
(*) 

Howard 

— 

— 

— 

— 

(*) 

(*) 

Montgomery 

— 

— 

(*) 

(*) 

— 

— 

(*) 

(*) 

Prince  Georges 

— 

— 

(*) 

(*) 

— 

— 

Queen  Annes 

— 



.1 

.1 









.1 

St.   Marys 

.2 

.4 

3.3 

3.9 

— 







3.9 

Somerset 





6.5 

6.5 









6.5 

Talbot 

— 



.4 

.4 









.4 

Washington 

— 

— 

.9 

.9 



1.3 

.7 

2.0 

2.9 

Wicomico 

— 



12.6 

12.6 





(*) 

(*) 

12.6 

Worcester 

— 

— 

23.5 

23.5 

— 

— 

.1 

.1 

23.6 

'  Total 

0.6 

1.2 

77.4 

79.2 

7.0 

52.4 

16.0 

75.4 

154.6 

"  Counties  with 

no  production  are  omitted. 

*  Less  than  50  cords. 
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Table  17. — Production  of  pulpwood  from  roundwood  in  Ohio,  by  counties  and  species  groups,  1971 

[In  thousands  of  rough  cords] 


Softwood 


Hardwood 


County* 


Spruce        Hemlock 
juid  and 

fir  tamarack 


Pine 


Total 


Aspen  and 
yellow- 
poplar 


Oak 

and 

hickory 


Other 
hardwoods 


Total 


lams 

(*) 

(*) 

(*) 

(*) 

0.1 

7.2 

0.1 

7.4 

7.4 

diland 

— 

2.4 

2.0 

4.4 

4.4 

thens 





— 

— 

.5 

4.4 

1.3 

6.2 

6.2 

elmont 





— 

— 

— 

(*) 

— 

(*) 

(*) 

rown 

(*) 

(*) 

(*) 

(*) 

.2 

.6 

.2 

1.0 

1.0 

utler 

— 

— 

.1 

— 

.1 

.2 

.2 

arroll 





— 

— 

— 

1.0 

— 

1.0 

1.0 

lermont 





— 



.3 

— 

.3 

.6 

.6 

linton 





— 



1.2 

— 

1.3 

2.5 

2.5 

oshocton 



— 

— 

— 

— 

21.2 

— 

21.2 

21.2 

telaware 

— 

— 

— 

— 

— . 

(*) 

— 

(*) 

(*) 

irie 





— 



— 

.7 

.7 

1.4 

1.4 

airfield 

— 

— 

— 

— 

.1 

.6 

.2 

.9 

.9 

ayette 

— 

— 

— 

— 

(*) 

— 

(*) 

(*) 

(*) 

rallia 

0.3 

0.3 

5.4 

6.0 

(*) 

6.7 

(*) 

6.7 

12.7 

keene 





— 



.1 

— 

.2 

.3 

.3 

fuemsey 





— 

— 

— 

13.8 



13.8 

13.8 

lamiliton 

— 

— 

— 

— 

.1 

— 

.1 

.2 

.2 

larrison 









— 

.9 



.9 

.9 

lighland 

— 

— 

— 



.1 

.2 

.4 

.7 

.7 

locking 

— 

— 

— 



1.2 

12.8 

3.4 

17.4 

17.4 

iolmes 

— 



— 



— 

2.8 



2.8 

2.8 

luron 

— 

— 

— 



— 

1.5 

1.5 

3.0 

3.0 

fackson 

(*) 

.1 

.2 

.3 

.2 

33.7 

.5 

34.4 

34.7 

inox 

— 

— 



5.4 



5.4 

5.4 

Lawrence 

(*7 

(*) 

.1 

.1 

.1 

9.8 

.3 

10.2 

10.3 

Licking 





8.8 

8.8 

8.8 

Logan 

— 

— 

— 



(*) 

— 

n 

(*) 

(*) 

Lorain 

— 







.5 

.6 

1.1 

1.1 

Meigs 

.1 

.1 

2.3 

2.5 

. 

1.6 

(*) 

1.6 

4.1 

VIonroe 

— 





^_ 



(*) 

(*) 

(*) 

VIontgomery 

— 







.6 

~6 

1.2 

1.2 

Morrow 







, 



.1 

.1 

.1 

Muskingimi 

— 









12.7 



12.7 

12.7 

SJoble 











.5 



.5 

.5 

Perry 

— 







.2 

5.3 

.6 

6.1 

6.1 

Pickaway 

— 







(*) 

.5 

.1 

.6 

.6 

Pike 

— 







.1 

19.9 

.1 

20.1 

20.1 

Preble 





_^ 



.1 

.1 

.2 

.2 

Richland 









.1 

.1 

.1 

Ross 

— 







.3 

9.4 

.7 

10.4 

10.4 

Scioto 

(*) 

(*) 

.2 

.2 

.3 

23.1 

.8 

24.2 

24.4 

Seneca 

.2 

.2 

.4 

.4 

Shelby 

Stark 

Tuscarawas 

— 

— 

— 

— 

.1 

.6 

.2 

.9 

.9 

.6 

3.2 

n 

~ 

~ 

.6 

3.2 

~ 

.6 

3.2 

Linton 

— 







.8 

24.8 

2.3 

27.9 

27.9 

iVarren 

— 





^_ 

1.3 

1.5 

2.8 

2.8 

iVashington 
iVayne 

.1 

(*) 

.5 

.6 

(*) 

(*) 

(*) 

.6 

^— . 





__^ 



.1 

.1 

.1 

Wyandot 

— 

— 

— 

— 

— 

(*) 

.1 

.1 

.1 

Total 

0.5 

0.5 

8.7 

9.7 

8.1 

237.7 

20.5 

266.3 

276.0 

*  Counties  with  no  production  are  omitted. 

*  Less  than  50  cords. 
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Table  1 8. — Production  of  pulpwood  from  roundwood  in  Pennsylvania,  by  counties  and  species  groups,  1 97 1 

[In  thousands  of  rough  cords] 


Softwood 


Hardwood 


County" 


Spruce       Hemlock 
and  and 

fir  tamarack 


Pine 


Total 


Aspen  and 
yellow- 
poplar 


Oak 

and 

hickory 


Other 
hardwoods 


Total 


Alf 

sped 


'  Counties  with  no  production  are  omitted. 
*  Less  than  50  cords. 


Adams 

. . 



0.1 

0.1 

— 

2.2 

LI 

3.3 

**•  1  iHl 

Armstrong 

(*) 

0.1 

.2 

.3 

— 

— 

.6 

.6 

•* 

Bedford 

0.1 

.3 

4.6 

5.0 

6.7 

13.4 

7.8 

27.9 

32. 

Berks 

— 

— 

.1 

.1 

(*) 

.4 

.2 

.6 

,\W 

Blair 





.5 

.5 

.6 

3.7 

7.2 

11.5 

^^■il 

Bradford 

— 

— 

— 

5.0 

7.6 

21.9 

34.5 

34.  J 

Butler 

— 

— 

— 



. 



.5 

.5 

J» 

Cambria 

(*) 

.2 

1.1 

1.3 

.5 

1.0 

5.9 

7.4 

8-^ 

Cameron 

— 

— 







8.2 

8.2 

°-1  1q 

Carbon 

— 

— 

(*) 

(*) 

.1 

.6 

1.0 

1.7 

j^  Mia 

Centre 

— 

.2 

.6 

.8 

.7 

8.4 

9.0 

18.1 

Chester 

— 

— 

— 



.5 

.2 

.7 

1    B 
■}i 

Clarion 

(*) 

.1 

.5 

.6 

(*) 

(*) 

.3 

.3 

Clearfield 

.1 

1.1 

2.5 

3.7 

1.2 

5.4 

38.2 

44.8 

48.h 

Clinton 

.1 

.4 

1.5 

2.0 

.3 

15.0 

7.6 

22.9 

24.( 

Colmnbia 

— 

— 

.3 

.3 

.1 

1.4 

1.9 

3.4 

3.', 

Crawford 







.2 



6.1 

6.3 

6.5 

Cumberland 



— 

.2 

.2 

3.0 

1.4 

4.4 

4.( 

Dauphin 

— 

— 

.1 

.1 

— 

.8 

.6 

1.4 

U 

Delaware 









.1 

.5 

.8 

1.4 

lA 

Elk 

.1 

.1 

1.1 

1.3 

.1 

1.0 

17.3 

18.4 

19."; 

Erie 





.1 

.1 

3.4 

3.4 

3.£ 

Fayette 

(*) 

(*) 

.1 

.1 

.4 

.6 

1.4 

2.4 

2.£ 

Forest 







11.3 

11.3 

ll.£ 

Franklin 





1.9 

1.9 



12.1 

6.0 

18.1 

20.C 

Fulton 

(*) 

(*) 

2.4 

2.4 

(*) 

3.9 

2.2 

6.1 

8.5 

Huntingdon 

(*) 

(*) 

6.3 

6.3 

1.0 

11.3 

8.5 

20.8 

27.1 

Indiana 

1.0 

1.0 



.1 

1.1 

1.2 

2.2 

Jefferson 

(*) 

(*) 

.2 

.2 

(*) 

.1 

3.3 

3.4 

3.e 

Juniata 

.7 

.7 

2.0 

.6 

2.6 

3.3! 

Lackawamia 

— 



.4 

1.9 

3.1 

5.4 

5.4 

Lancaster 





.1 

.1 



1.1 

.4 

1.5 

1.6 

Lawrence 











.5 

.5 

.5; 

Lebanon 





(*) 

(*) 



.3 

.1 

.4 

.4 

Luzerne 





.2 

.2 

.5 

2.5 

3.9 

6.9 

7.1 

Lycoming 





.2 

.2 

1.2 

21.3 

8.5 

31.0 

31.2 

McKean 







.1 



35.4 

35.5 

35.5 

Mifflin 





(*) 

(*) 

.1 

.1 

.2 

.2 

Monroe 





.1 

.4 

.6 

1.1 

1.1 

Montour 





(*) 

(*) 



.3 

(*) 

.3 

.3 

Northampton 

— 

— 

(*) 

.1 

.2 

.3 

.3 

Northumberland 





'   .2 

.2 

.5 

.4 

.9 

1.1 

Perry 





.7 

.7 

(*) 

1.5 

.8 

2.3 

3.0 

Potter 







(*) 



12.8 

12.8 

12.8 

Schuylkill 





.3 

.3 

(*) 

2.5 

1.3 

3.8 

4.1 

Snyder 

— 



.3 

.3 

1.3 

.4 

1.7 

2.0 

Somerset 

(*) 

.1 

1.8 

1.9 

3.0 

6.3 

5.1 

14.4 

16.3 

Sullivan 

4.1 

3.7 

15.4 

23.2 

23.2 

Susquehanna 









2.0 

8.7 

15.1 

25.8 

25.8 

Tioga 









1.4 

1.9 

7.6 

10.9 

10.9 

Union 

__ 



.3 

.3 



2.0 

.2 

2.2 

2.5 

Venango 





(*) 

— 

25.3 

25.3 

25.3 

Warren 





.1 

.1 



25.5 

25.5 

25.6 

Washington 





.1 

.1 



.3 

.1 

.4 

.5 

Wayne 









.4 

1.9 

11.6 

13.9 

13.9 

Westmoreland 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

Wyoming 

1.1 

4.7 

7.7 

13.5 

13.5 

York 

— 

— 

1.3 

1.3 

— 

2.5 

1.2 

3.7 

5.0 

Total 

0.4 

2.6 

31.7 

34.7 

31.3 

160.8 

358.9 

551.0 

585.7 
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Table  1 9. — Production  of  pulpwood  from  roundwood  in  Vermont,  by  counties  and  species  groups,  1 97 1 

[In  thousands  of  rough  cords] 


Softwood 


Hardwood 


]lounty' 


P«#p 


Spruce        Hemlock 
and  and 

fir  tamarack 


Pine 


Total 


Aspen  and 
yellow- 
poplar 


Oak 

and 

hickory 


Other 
hardwoods 


Total 


I  Less  than  50  cords. 


All 
species 


! 

1 
ilison 

1.0 

_ 

0.1 

1.1 

_ 

1.7 

1.7 

2.8 

nington 

2.6 

— 

1.4 

4.0 

— 

(*) 

.8 

.8 

4.8 

idonia 

4.1 

0.6 

2.3 

7.0 

0.1 

5.5 

5.6 

12.6 

ttenden 

— 

— 

(*) 

(*) 

— 

— 

.5 

.5 

.5 

ex 

19.7 

1.0 

.1 

20.8 

12.0 

. — 

19.8 

31.8 

52.6 

nklin 

2.8 

— 

1.1 

3.9 

— 

— 

— 

— 

3.9 

loille 

1.2 

.1 

.2 

1.5 

.1 

— 

1.1 

1.2 

2.7 

jnge 

.3 

— 

— 

.3 

— 

— 

.3 

.3 

.6 

i?ans 

8.9 

.8 

.1 

9.8 

1.6 



7.6 

9.2 

19.0 

[land 

1.1 

— 

.6 

1.7 

.2 

0.1 

3.3 

3.6 

5.3 

Ishington 

2.0 

— 

— 

2.0 

— 

— 

(*) 

(*) 

2.0 

iidham 

3.3 

— 

— 

3.3 

.1 

— 

1.4 

1.5 

4.8 

idsor 
'otal 

6.3 

— 

(*) 

•6.3 

.3 

— 

2.7 

3.0 

9.3 

53.3 

2.5 

5.9 

61.7 

14.4 

0.1 

44.7 

59.2 

120.9 

r^ *;^ :4. 

U „-^ — ].,«+, 

. 

i^A 
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Table  20. — Production  of  pulpwood  from  roundwood  in  West  Virginia,  by  counties  and  species  groups, 

[In  thousands  of  rough  cords] 


1971 


County' 


Softwood 


Hardwood 


Spruce 

and 

fir 


Hemlock 

and 
tamarack 


Pine 


Total 


Aspen  and 
yellow- 
poplar 


Oak 
and 

hickory 


Other 
hardwoods 


Total 


All 
specie 


Berkeley 

(*) 

(*) 

4.7 

4.7 

— 

0.9 

0.5 

1.4 

6. 

Cabell 

0.1 

0.1 

.4 

.6 

(*) 

(*) 

(*) 

(*) 

J 

Calhoun 

(*) 

(*) 

.1 

.1 

Doddridge 

.1 

.1 

.3 

.5 

(*) 

.1 

(*) 

.1 

.( 

Fayette 

— 

— 

. — . 

— 

{*) 

.2 

{*) 

.2 

Grant 

1.0 

.5 

3.5 

5.0 

2.4 

12.5 

.9 

15.8 

20.{ 

Greenbrier 

(*) 

.3 

2.0 

2.3 

4.2 

14.7 

2.1 

21.0 

23.; 

Hampshire 

2.0 

1.0 

10.9 

13.9 

3.9 

20.5 

1.6 

26.0 

39.( 

Hancock 

(*) 

(*) 

(*) 

(*) 

— 

— 





(*) 

Hardy 

.6 

.3 

2.0 

2.9 

1.5 

8.0 

.6 

10.1 

13.C 

Jackson 

.5 

.3 

1.7 

2.5 

(*) 

.1 

(*) 

.1 

2.e 

Kanawha 

(*) 

(*) 

(*) 

(*) 

— 

(*) 

Marion 

. — 

— 

(*) 

(*) 

— 

. — 





Mason 

.6 

.3 

2.1 

3.0 

(*) 

.1 

(*) 

.1 

3.1 

Mercer 

(*) 

(*) 

(*) 

(*) 

— 



(*) 

Mineral 

.5 

.2 

1.6 

2.3 

2.9 

15.4 

1.2 

19.5 

21.8 

Monroe 

(*) 

.5 

3.5 

4.0 

5.3 

18.4 

2.6 

26.3 

30.3 

Morgan 

.8 

.4 

9.2 

10.4 

.8 

6.7 

2.0 

9.5 

19.9 

Nicholas 

(*) 

(*) 

(*) 

(*) 

(*) 

.1 

(*) 

.1 

.1 

Ohio 

(*) 

(*) 

(*) 

(*) 

— 



(*] 

Pendleton 

.1 

— 

.3 

.4 

.4 

1.7 

.2 

2.3 

2.' 

Pleasants 

.2 

.1 

.9 

1.2 

(*) 

(*) 

(*) 

(*) 

l.S 

Pocahontas 

.2 

.2 

1.5 

1.9 

1.9 

7.1 

.9 

9.9 

ll.{ 

Preston 

— 

— 

— 



.4 

1.9 

.1 

2.4 

2a 

Putnam 

.6 

.3 

2.1 

3.0 

(*) 

.1 

(*) 

.1 

3.1 

Raleigh 

— 

— 

— 

— 

(*) 

(*) 

(*) 

(*) 

(*) 

Randolph 

.1 

(*) 

.2 

.3 

.4 

2.0 

.2 

2.6 

2.J 

Ritchie 

.7 

.3 

2.3 

3.3 

.2 

1.2 

.1 

1.5 

4.i 

Roane 

— 

— 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

Summers 

(*) 

(*) 

.1 

.1 

.1 

.2 

(*) 

.3 

A 

Tucker 

(*) 

(*) 

(*) 

(*) 

.3 

1.7 

.1 

2.1 

2.1 

Tyler 

(*) 

(*) 

(*) 

(*) 

— 

— 



— 

(*) 

Wayne 

(*) 

(*) 

.2 

.2 

.4 

3.7 

1.2 

5.3 

5.5 

Wetzel 

— 

— 

(*) 

(*) 



(*) 

(*) 

Wirt 

.5 

.3 

1.8 

2.6 

.1 

.5 



.6 

3.2 

Wood 

.8 

.4 

2.7 

3.9 

.2 

1.5 

.1 

1.8 

5.7 

Total 


9.4 


5.6 


54.1 


69.1 


25.4 


119.3 


14.4 


159.1 


228.2 


Counties  with  no  production  are  omitted. 
Less  than  50  cords. 
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THE  FOREST  SERVICE  of  the  U.  S.  Depart- 
ment of  Agriculture  is  dedicated  to  the  principle  of 
multiple  use  management  of  the  Nation's  forest  re- 
sources for  sustained  yields  of  wood,  water,  forage, 
wildlife,  and  recreation.  Through  forestry  research, 
cooperation  with  the  States  and  private  forest 
owners,  and  management  of  the  National  Forests 
and  National  Grasslands,  it  strives  —  as  directed 
by  Congress  —  to  provide  increasingly  greater 
service  to  a  growing  Nation. 
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ABSTRACT 

The  results  of  a  complete  canvass  of  the  primary  wood  manu- 
facturers in  southern  New  England.  The  report  contains  data 
about  wood  production  and  receipts  for  the  states  of  the  region. 
Comparisons  are  made  with  a  similar  1952  survey  and  trends 
in  industrial  wood  output  are  noted. 


INTRODUCTION 

^HE  FOREST  SERVICE  of  the  U.S.  De- 
partment of  Agriculture  conducts  continu- 
ing forest  surveys  of  all  states  to  provide 
up-to-date  information  about  the  timber  re- 
sources of  the  Nation.  In  the  Northeastern 
Forest  Experiment  Station's  territory,  all 
states  have  been  surveyed  at  least  once,  and 
most  have  been  resurveyed.  Completion  of 
resurveys  of  the  southern  New  England  states 
will  complete  the  first  cycle  of  resurveys. 

During  the  resurvey  of  southern  New  Eng- 
land, statistics  about  timber  removals  were 
gathered.  This  report  is  the  result  of  a  survey 
of  all  primary  wood  manufacturers,  conducted 
by  the  Station's  Forest  Survey  project  in  co- 
operation with  the  Connecticut  Commission 
of  Parks  and  Forests,  the  Massachusetts  De- 
partment of  Natural  Resources,  and  the 
Rhode  Island  Department  of  Natural  Re- 
sources. Pulpwood  production  data  were  gath- 
ered as  part  of  the  Station's  annual  survey  of 
pulpwood  production  in  the  Northeast. 

PRODUCTION  TRENDS 

Forest  industries  used  21  million  cubic  feet 
of  roundwood  from  southern  New  England 
timberlands  during  1971.  Hardwoods,  mainly 
oaks,  made  up  slightly  more  than  50  percent 
of  the  total. 

Sawlogs  were  the  leading  forest  product, 
and  pulpwood  ranked  second  in  volume  of 
wood  processed.  Other  products  that  made  up 
a  minor  portion  of  the  harvest  were  posts  and 
pilings;  boltwood  for  shingles,  handles,  and 
dimension  products;  veneer  and  cooperage 
logs;  and  charcoal  wood. 

These  are  some  of  the  major  findings  of 
our  1971  survey  of  all  of  the  forest  products 
industries  in  southern  New  England.  A  simi- 
lar survey  was  made  in  1952.  When  the  results 


of  these  two  surveys  are  compared,  they  show 
that  the  following  changes  in  production  levels 
have  occurred  between  surveys: 

Sawlogs  —  decreased  25  percent 
Pulpwood  —  increased  49  percent 
Piling  —  increased  186  percent 
Posts  —  decreased  79  percent 
Other  products  —  increased  88  percent 

A  35-percent  drop  in  Massachusetts  sawlog 
production  during  the  period  more  than  offset 
production  gains  of  18  percent  in  Connecticut 
and  44  percent  in  Rhode  Island.  Production 
of  posts  dropped  between  1952  and  1971  in 
each  of  the  southern  New  England  states. 
Most  of  the  demand  for  posts  is  now  being 
met  by  shipments  from  Canada  and  Maine. 

Sawlogs 

In  volume,  sawlogs  represented  more  than 
half  of  the  timber  products  from  southern 
New  England  timberlands  in  1971.  Hardwoods 
made  up  53  percent  of  the  sawlog  volume  total 
of  105  million  board  feet.  Oaks  accounted  for 
63  percent  of  the  56  million  board-foot  hard- 
wood output.  White  pine  was  the  most  impor- 
tant softwood  species. 

The  number  of  sawmills  has  declined  since 
the  record  high  year  of  1909,  when  over  1,100 
mills  were  reported  to  be  operating  in  south- 
ern New  England.  Over  a  half  billion  board 


feet  of  lumber  was  manufactured  in  that  year 

(fig.  1). 

Our  survey  found  that  205  sawmills  oper- 
ated during  1971 — a  decrease  of  310  from 
the  515  sawmills  that  operated  in  1952.  Most 
of  the  decline  can  be  traced  to  closing  of  low- 
volume  sawmills.  The  number  of  sawmills  that 
received  less  than  a  million  board  feet  of  saw- 
logs annually  dropped  from  478  in  1952  to  173 
in  1971,  while  those  receiving  more  than  a 
million  board  feet  dropped  from  37  to  32. 

Sawlog  production  trends  since  1952  have 
followed  the  drop  in  number  of  sawmills,  al- 
though a  change  has  occurred  in  the  species 
makeup  of  the  sawlog  harvest.  In  1952  two- 
thirds  of  the  sawlog  output  was  from  soft- 
woods, mostly  white  pine.  By  1971  hardwoods 
accounted  for  over  half  of  the  volume  har- 
vested. During  the  period,  demand  for  pine 
box  lumber  dropped  in  southern  New  Eng- 
land, while  demand  for  hardwood  pallet 
lumber  grew  at  a  rapid  rate. 

Statewide,  sawlog  production  rose  18  per- 
cent in  Connecticut  and  44  percent  in  Rhode 
Island  between  1952  and  1971,  but  it  declined 
35  percent  in  Massachusetts.  Hardwood  saw- 
log production  rose  in  each  of  the  southern 
New  England  states  during  the  period.  Soft- 
wood sawlog  production  dropped  in  Connecti- 
cut and  Massachusetts,  but  rose  in  Rhode 
Island. 
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Figure    1.  —  Lumber   production   trends   in   southern 
England.   1870  to  1970. 
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Pulpwood 

Forty-four  thousand  standard  cords  of  pulp- 
A^ood  were  produced  in  southern  New  England 
in  1971.  This  production  level  was  20  percent 
below  the  55  thousand  cords  produced  in 
1963,  but  58  percent  above  the  1966  low  of 
28  thousand  cords  (fig.  2).  Hardwoods  have 
accounted  for  more  than  half  of  the  produc- 
tion total  in  8  of  the  past  9  years. 

Between  1963  and  1967,  pulp  chips  from 
manufacturing  residues  accounted  for  approxi- 
mately 14  percent  of  the  production  total. 
Since  1967,  chipped  residues  have  accounted 
for  an  increasing  percentage  of  the  output  in 
southern  New  England.  In  1971,  32  percent 
of  the  pulpwood  output  was  from  this  source. 

On  balance,  southern  New  England  was  an 
importer  of  pulpwood  in  1971,  when  receipts 
exceeded   production   by  300   cords.   At  the 
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Figure  2.  —  Pulpwood  production  trends  in 
southern  New  England.  1963-1971. 


beginning  of  1971,  three  pulpmills  with  a 
combined  daily  capacity  of  330  tons  were 
operating.  However,  in  April  1971,  Oxford 
Paper  Company's  soda  pulpmill  was  closed. 
The  two  remaining  pulpmills  produce  roofing 
pulp  and  insulating  board.  Because  of  the  mill 
closure,  we  expect  southern  New  England  to 
become  an  exporter  of  pulpwood  in  the  future. 

Othei  Products 

The  small  family-owned  wood-product  in- 
dustries that  once  abounded  in  southern  New 
England  have  slowly  disappeared.  Pre-World 
War  II  timber  manufacturing  reports  describe 
the  local  manufacture  of  lath,  shingles,  char- 
coal, butter  tubs,  fish  pails,  excelsior,  and 
wood  turnings.  Today,  demand  for  many  of 
these  items  have  slackened,  either  because 
new  technologies  have  been  developed,  or  sub- 
stitute materials  have  been  found  that  fill 
current  needs  better  or  are  less  expensive  to 
produce. 


Still  those  wood-product  manufacturers  that 
operated  in  1971  in  southern  New  England 
required  enough  raw  material  to  more  than 
offset  the  loss  of  the  many  small  manufac- 
turers since  1952.  Output  for  these  minor 
products  in  1971  was  88  percent  higher  than 
in  1952.  Connecticut,  Massachusetts,  and 
Rhode  Island  recorded  individual  increases 
of  66  percent,  118  percent,  and  400  percent, 
respectively.  A  large  part  of  the  wood  used 
for  such  products  as  charcoal  now  comes  from 
manufacturing  residues  rather  than  round- 
wood. 

Small  quantities  of  cooperage  and  veneer 
logs  were  harvested  in  southern  New  England 
in  1971,  but  these  logs  were  shipped  to  other 
states  for  manufacture.  Small  quantities  of 
posts,  poles,  and  pilings  were  harvested  in 
southern  New  England,  but  most  of  the  local 
demands  for  these  products  were  satisfied  by 
manufacturers  outside  the  region. 

Use  of  Sawmill  Residues 

Over  8  million  cubic  feet  of  residue  were 
generated  during  1971  by  southern  New  Eng- 
land's sawmills.  About  57  percent  of  the  total 
were  coarse  residues  that  are  suitable  for  con- 
version into  pulp  chips. 

Over  6.5  million  cubic  feet,  or  80  percent  of 
the  total,  were  recovered  and  used.  While  only 
slightly  more  than  two-thirds  of  the  coarse 
residues  were  used,  95  percent  of  the  fine  resi- 
dues were  used.  Overall,  more  coarse  residues 
from  the  manufacture  of  hardwood  logs  were 
recovered  and  used  than  from  softwood  logs. 
A  greater  percentage  of  the  sawmill  residues 
were  recovered  in  Connecticut  (86  percent) 
and  Rhode  Island  (86  percent)  than  in 
Massachusetts  (77  percent). 

The  greatest  single  use  of  recovered  saw- 
mill residues  in  1971  was  for  pulp  and  other 
fiber  products.  Fuel,  both  domestic  and  in- 
dustrial, ranked  second,  based  on  volume 
recovered.  Other  uses  included  charcoal  wood, 
horticultural  mulch,  livestock  bedding,  chicken 
Utter,  and  novelty  items. 
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Table  1 . — Production  of  industrial  roundwood  in  southern  New  England, 
by  states,  species  groups,  and  major  products,  1 97 1 


State  and 
species  group 


Sawlogs        Pulpwood 


Piling 


Posts 


Other 
products' 


Connecticut: 
Softwood 
Hardwood 

Total 

Massachusetts: 
Softwood 
Hardwood 

Total 

Rhode  Island: 
Softwood 
Hardwood 

Total 

Southern  New  England: 
Softwood 
Hardwood 

Total 


Thousand 
bd.  ft.' 


104,842 


Standard 
cords 


29,850 


Thousand   Thousand    Thousand 
linear  ft.        pieces  cu.  ft. 


6,009 
21,649 

4,181 
6,668 

2 
233 

15 

128 
139 

27,658 

10,849 

235 

15 

267 

42,003 
31,562 

8,912 
3,351 

2 

45 

21 

237 

73,565 

12,263 

2 

45 

258 

964 
2,655 

1,783 
4,955 

6 

1 

4 
11 

3,619 

6,738 

6 

1 

15 

48,976 
55,866 

14,876 
14,974 

2 
241 

61 

153 

387 

243 


61 


540 


'  Includes  veneer  and  cooperage  logs  and  bolts;  poles;  handle,  roller,  and  dimension  bolts; 
and  charcoal  wood. 

"International  Vi-inch  rule. 


Table  2. — Change  in  the  output  of  timber  products  in  southern  New  England  between  1952  and  1971 


State  and 

Product 

year 

Sawlogs 

Pulpwood 

Piling 

Posts 

Other  products' 

Connecticut: 
1952 
1971 
Change  (%) 

Million 
bd.  ft.' 

23.4 

27.6 

+  18 

Thousand 
standard  cords 

6.0 
10.8 
+  80 

Thousand 
linear  ft. 

40 
235 

+  487 

Thousand 
pieces 

133 

15 
-89 

Thousand 
cu.  ft. 

481 
799 
+  66 

Massachusetts: 
1952 
1971 
Change  (%) 

113.0 

73.6 
-35 

18.6 
24.7 
+  33 

25 

2 

-92 

147 

45 

-89 

327 

713 

+  118 

Rhode  Island: 
1952 
1971 
Change  (%) 

2.5 

3.6 

+  44 

5.0 
8.4 
+  70 

20 

6 

-70 

19 

1 
-89 

3 

15 

+  400 

Southern  New  England: 
1952 
1971 
Change  (%) 

138.9 
104.8 
-25 

29.6 
43.9 
+  49 

85 
243 

+  186 

299 
61 

-79 

811 
1,527 

+  88 

'  Includes  veneer  and  cooperage  logs  and  bolts;  poles;  boltwood  for  handles,  shingles,  and  dimension  products; 
charcoal  wood;  and  chips  for  horticultural  mulch. 
'International  Vi-inch  rule. 


Table  3. — Number  of  operating  sawmills  in  southern 
New  England  by  states  and  production  classes, 
1952  and  1971 


State  and  production  class* 


1952       1971 


Connecticut: 

More  than  1  million  board  feet  3  8 

500  thousand- 1  million  board  feet  15  4 

Less  than  500  thousand  board  feet  102  51 

Total  120  63 

Massachusetts: 

More  than  1  million  board  feet  34  23 

500  thousand- 1  million  board  feet  49  24 

50  thousand-500  thousand  board  feet  153  51 

Less  than  50  thousand  board  feet  129  25 

Total  365  123 


Rhode  Island: 

More  than  1  million  board  feet  —  1 

Less  than  1  million  board  feet  30  18 

Total  30  19 


Southern  New  England: 

More  than  1  million  board  feet  37  32 

Less  than  1  million  board  feet  478  173 

Total  515  205 


'Based  upon  sawlog  receipts  reported  in  1952  and 
1971. 


Table  4. — Volume  of  sawmill  residues  used  in  southern  New  England,  by  types  of  use,  states,  and 

kinds  of  material,  1971 


State  and  kind 
of  material 


Connecticut: 
Coarse 
Fine 

Total 

Massachusetts: 
Coarse 
Fine 

Total 

Rhode  Island: 
Coarse 
Fine 

Total 

Southern  New  England: 
Coarse 
Fine 

Total 


Relation  of 

used  residues  to 

total  residues 


Percent 

75 
99 


80 


Type  of  use 


Total 


Fiber' 


Charcoal 


Fuel- 


817.2 
972.0 


Thousand  cubic  feet 

259.8  194.1  313.3 


6,532.2 


1,747.4 


253.9 


1,046.4 


Other' 


50.0 
972.0 


86 

1,789.2 

259.8 

194.1 

313.3 

1,022.0 

65 
93 

2,195.4 
2,283.4 

1,371.3 

39.1 
1.4 

649.7 
21.9 

135.3 
2,260.1 

77 

4,478.8 

1,371.3 

40.5 

671.6 

2,395.4 

86 

87 

210.0 
54.2 

116.3 

19.3 

61.5 

12.9 
54.2 

86 

264.2 

116.3 

19.3 

61.5 

67.1 

69 
95 

3,222.6 
3,309.6 

1,747.4 

252.5 
1.4 

1,024.5 
21.9 

198.2 
3,286.3 

3,484.5 


'  Volume  used  for  pulp  and  other  fiber  products. 

"  Includes  both  industrial  and  domestic  use. 

^  Includes  such  uses  as  horticultural  mulch,  livestock  bedding. 


chicken  litter,  fencing,  and  wood  novelty  items. 


Table  5. — Industrial  roundwood  harvest  for 
Connecticut,  by  counties,  species  groups,  and 
major  products,  1971 

[In  thousands  of  cubic  feet] 


County  and 

Timber  products 

Total 

species  group 

Sawlogs 

Pulpwood 

Other' 

Fairfield: 
Softwood 
Hardwood 

35 

227 

6 

1 

41 

228 

Total 

262 

6 

1 

269 

Hartford: 
Softwood 
Hardwood 

133 
563 

76 

2 

209 
565 

Total 

696 

76 

2 

774 

Litchfield: 
Softwood 
Hardwood 

484 
612 

11 

14 

495 
626 

Total 

1,096 

11 

14 

1,121 

Middlesex: 
Softwood 
Hardwood 

71 
490 

44 

(*) 

115 
490 

Total 

561 

44 

(*) 

605 

New  Haven: 
Softwood 
Hardwood 

49 
455 

34 

13 

7 

96 
462 

Total 

504 

34 

20 

558 

New  London: 
Softwood 
Hardwood 

52 
546 

38 
75 

3 
125 

93 

746 

Total 

598 

113 

128 

839 

Tolland: 
Softwood 
Hardwood 

15 
165 

18 
45 

20 

33 
230 

Total 

180 

63 

20 

263 

Windham: 
Softwood 
Hardwood 

168 
574 

128 

447 

2 

55 

298 
1,076 

Total 

742 

575 

57 

1,374 

All  counties: 
Softwood 
Hardwood 

1,007 
3,632 

355 
567 

18 
224 

1,380 
4,423 

Total  4,639  922  242  5,803 

'  Includes  veneer  and  cooperage  logs  and  bolts,  pil- 
ing, posts,  shingle  and  dimension  bolts,  and  charcoal 
wood. 

*  Less  than  500  cubic  feet. 


Table  6. — Sawlog  production  and  receipts  in  Connecticut,  by  counties  and 
species  groups,  1971 

[In  thousands  of  board  feet.  International  i/4-mch  rule] 


County 

Production 

Receipt 

s 

Softwoods 

Hardwoods 

Softwoods 

Hardwoods 

Fairfield 

210 

1,351 

210 

890 

Hartford 

796 

3,354 

602 

1,870 

Litchfield 

2,885 

3,647 

2,163 

2,797 

Middlesex 

424 

2,924 

968 

4,084 

New  Haven 

295 

2,711 

630 

2,300 

New  London 

309 

3,258 

406 

5,074 

Tolland 

90 

983 

80 

1,145 

Windham 

1,000 

3,421 

153 

341 

All  counties 

6,009 

21,649 

5,212 

18,501 

All  species 

27,658 

23,713 

Table  7. — Species  composition  of  sawlogs  produced  in  Connecticut,  1952  and  1971 


Species 

Sawlog  production 

Change 

1952 

1971 

White  and  red  pine 
Other  softwoods^ 

Thousand 

bd.  ft.' 

5,131 

2,993 

Percent 

22 
13 

Thousand 

bd.  ft.' 

4,022 

1,987 

Percent 

15 

7 

Percent 

-22 
-34 

Total  softwoods 

8,124 

35 

6,009 

22 

-26 

Oaks 

Birch-beech-maple 
Other  hard  hardwoods' 
Yellow-poplar 
Other  soft  hardwoods' 

11,584 
1,624 

684 
1,040 

317 

50 
7 
3 
4 
1 

15,598 

1,852 

1,670 

517 

2,012 

56 

7 
6 
2 

7 

+  35 

+  14 
+  144 

-50 
+  535 

Total  hardwoods 

15,249 

65 

21,649 

78 

+  42 

All  species 

23,373 

100 

27,658 

100 

+  18 

'International  Vi-inch  rule. 

"  Includes  hemlock,  spruce-fir,  and  cedar. 

^  Includes  ash,  cherry,  and  hickory. 

'  Includes  white  birch,  red  maple,  ehn,  aspen,  and  basswood. 
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Table  8. — Sawlog  production  in  Connecticut, 
by  counties,  species  groups  and  where  received, 
1971 

[In  thousands  of  board  feet.  International  i^-inch  rule] 


County  and 
species  group 


Where  received 


In 
county 


In 
state 


In  other 
states 


Fairfield: 
Softwood 
Hardwood 

Total 

Hartford: 
Softwood 
Hardwood 

Total 

Litchfield: 
Softwood 
Hardwood 

Total 

Middlesex: 
Softwood 
Hardwood 

Total 

New  Haven: 
Softwood 
Hardwood 

Total 

New  London: 
Softwood 
Hardwood 

Total 

Tolland: 
Softwood 
Hardwood 

Total 

Windham: 
Softwood 
Hardwood 

Total 

All  counties : 
Softwood 
Hardwood 

Total 


Total 


210 
690 

285 

376 

210 
1,351 

900 

285 

376 

1,561 

320 
1,356 

136 
785 

340 
1,213 

796 
3,354 

1,676 

921 

1,553 

4,150 

1,927 
1,793 

403 
419 

555 
1,435 

2,885 
3,647 

3,720 

822 

1,990 

6,532 

354 

1,878 

70 
1,046 

— 

424 
2,924 

2,232 

1,116 

— 

3,348 

155 
2,190 

140 
521 

— 

295 
2,711 

2,345 

661 

— 

3,006 

131 
2,742 

178 
416 

100 

309 
3,258 

2,873 

594 

100 

3,567 

30 
393 

60 
590 

— 

90 
983 

423 

650 

— 

1,073 

153 
283 

269 
2,015 

578 
1,123 

1,000 
3,421 

436 

2,284 

1,701 

4,421 

3,280 
11,325 

1,256 
6,007 

1,473 
4,247 

6,009 
21,649 

14,605 


7,333         5,720         27,658 


Table  9. — Sawlog   receipts  in  Connecticut, 
by  counties,  species  groups  and  where 
produced,  1971 

[In  thousands  of  board  feet.  International  V4-inch  rule] 


County  and 
species  group 


Fairfield: 
Softwood 
Hardwood 

Total 

Hartford: 
Softwood 
Hardwood 

Total 

Litchfield: 
Softwood 
Hardwood 

Total 

Middlesex: 
Softwood 
Hardwood 

Total 

New  Haven : 
Softwood 
Hardwood 

Total 

New  London: 
Softwood 
Hardwood 

Total 

Tolland: 
Softwood 
Hardwood 

Total 

Windham: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


Where  produced 


In 
county 


In 
state 


In  other 
states 


Total 


210 
690 

— 

200 

210 
890 

900 

— 

200 

1,100 

320 
1,356 

244 
425 

38 
89 

602 
1,870 

1,676 

669 

127 

2,472 

1,927 
1,793 

236 
980 

24 

2,163 
2,797 

3,720 

1,216 

24 

4,960 

354 
1,878 

121 
1,466 

493 
740 

968 
4,084 

2,232 

1,587 

1,233 

5,052 

155 
2,190 

375 
110 

100 

630 
2,300 

2,345 

485 

100 

2,930 

131 

2,742 

230 
2,290 

45 
42 

406 
5,074 

2,873 

2,520 

87 

5,480 

30 
393 

50 

752 

— 

80 
1,145 

423 

802 

— 

1,225 

153 
283 

54 

4 

153 
341 

436 

54 

4 

494 

3,280 
11,325 

1,256 
6,077 

676 
1,099 

5,212 
18,501 

14,605         7,333         1,775         23,713 


Table  10. — Production  and  disposition  of  sawmill 
residues,  by  types  of  residues  and  species  groups, 
Connecticut,  1971 

[In  thousands  of  cubic  feet] 

Type  and  . ,, 

disposition  o„„„;oo  Softwoods  Hardwoods 

01  residues  ^ 


Coarse:' 
Fiber 
Charcoal 
Fuel 
Miscellaneous 

259.8 

194.1 

313.3 

50.0 

39.0 

49.6 
18.2 

220.8 

194.1 

263.7 

31.8 

All  uses 

817.2 

106.8 

710.4 

Unused 

270.7 

89.5 

181.2 

Fine:  = 

Agricultural 
Miscellaneous 

543.6 
428.4 

124.5 
104.9 

419.1 
323.5 

All  uses  972.0  229.4  742.6 


Unused  11.2  1.0  10.2 


All  types: 

Fiber' 

259.8 

39.0 

220.8 

Charcoal 

194.1 

— 

194.1 

Fuer 

313.3 

49.6 

263.7 

Agricultural'' 

543.6 

124.5 

419.1 

Miscellaneous" 

478.4 

123.1 

355.3 

All  uses  1,789.2  336.2  1,453.0 

Unused  281.9  90.5  191.4 

'  Coarse  residues  include  slabs,  edgings,  trimmings, 
and  other  material  suitable  for  chipping. 

"  Fine  residues  include  sawdust,  shavings,  and  other 
material  considered  unsuitable  for  chipping. 

'  Includes  1,028  cubic  feet  shipped  to  woodpulp  mills. 

'  Includes  both  industrial  and  domestic  fuel. 

°  Includes  such  uses  as  livestock  bedding  and  chicken 
litter. 

"Includes  horticultural  mulch,  fencing,  and  wood 
novelty  items. 
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Table  1 1. — Industrial  roundwood  harvest  for  Massachusetts,  by  counties,  species  groups, 

and  major  products,  1971 

[In  thousands  of  cubic  feet] 


County  and 

Timber  produc 

ts 

Total 

species  group 

Sawlogs 

Pulpwood 

Other' 

Barnstable: 
Softwood 
Hardwood 

— 

15 

— 

15 

Total 

— 

15 

— 

15 

Berkshire: 

Softwood 
Hardwood 

1,134 
1,092 

2 

13 
43 

1,147 
1,137 

Total 

2,226 

2 

56 

2,284 

Bristol: 
Softwood 
Hardwood 

222 
56 

174 

77 

9 

405 
133 

Total 

278 

251 

9 

538 

Essex: 
Softwood 
Hardwood 

399 
140 

— 

1 

399 
141 

Total 

539 

— 

1 

540 

Franklin: 
Softwood 
Hardwood 

1,424 

774 

— 

2 

1,424 
776 

Total 

2,198 

— 

2 

2,200 

Hampden: 
Softwood 
Hardwood 

493 
596 

— 

— 

493 
596 

Total 

1,089 

— 

— 

1,089 

Hampshire: 
Softwood 
Hardwood 

775 
951 

— 

4 

779 
951 

Total 


1,726 


1,730 


County  and 

Timber  products 

Total 

species  group 

Sawlogs 

Pulpwood 

Other^ 

Middlesex: 
Softwood 
Hardwood 

491 
95 

— 

— 

491 
95 

Total 

586 

— 

— 

586 

Norfolk: 
Softwood 
Hardwood 

34 

84 

— 

1 

35 
84 

Total 

118 

— 

1 

119 

Plymouth: 
Softwood 
Hardwood 

929 
184 

553 
206 

23 
1 

1,505 
391 

Total 

1,113 

759 

24 

1,896 

Suffolk: 
Softwood 
Hardwood 

2 
9 

— 

— 

2 
9 

Total 

11 

— 

— 

11 

Worcester: 
Softwood 
Hardwood 

1,135 
1,314 

15 

191 

1,150 
1,505 

Total 

2,449 

15 

191 

2,655 

All  counties: 
Softwood 
Hardwood 

7,038 
5,295 

757 
285 

50 
238 

7,845 
5,818 

Total 


12,333 


1,042 


288        13,663 


'  Includes  veneer  logs  and  bolts;  piling;  poles;  roller, 
handle,  and  dimension  bolts;  and  fencing. 


CONTINUED 
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Table  12. — Sawlog  produci'ion  and  receipts  in  Massachusetts,  by  counties 
and  species  groups,  1971 

[In  thousands  of  board  feet,  International  Vi-inch  rule] 


County 

Production 

Receipt 

s 

Softwoods 

Hardwoods 

Softwoods 

Hardwoods 

Barnstable 









Berkshire 

6,770 

6,508 

7,500 

11,513 

Bristol 

1,323 

334 

818 

281 

Essex 

2,382 

836 

4,182 

886 

Franklin 

8,498 

4,612 

6,412 

2,658 

Hampden 

2,943 

3,550 

3,539 

5,218 

Hampshire 

4,623 

5,669 

6,539 

4,915 

Middlesex 

2,930 

569 

2,193 

185 

Norfolk 

205 

504 

150 

480 

Plymouth 

5,546 

1,095 

6,241 

1,336 

Suffolk 

10 

55 

— 

— 

Worcester 

6,773 

7,830 

5,935 

8,357 

All  counties 

42,003 

31,562 

43,509 

35,829 

All  species 

73,565 

79,338 

Table  13. — Species  composition  of  sawlogs  produced  in  Massachusetts,  1952  and  1971 


Species 

Sawlog  production 

Change 

1952 

1971 

White  and  red  pine 

Hemlock 

Other  softwoods" 

Thousand 

bd.  ft: 

59,722 

17,082 

6,941 

Percent 

53 

15 

6 

Thousand 

bd.  ft: 

33,189 

8,406 

408 

Percent 

45 

11 

1 

Percent 

-44 
-51 
-94 

Total  softwoods 

83,745 

74 

42,003 

57 

-50 

Oaks 

Birch-beech-maple 

Other  hard  hardwoods' 

Paper  birch 

Other  soft  hardwoods^ 

11,231 

10,059 

2,153 

3,210 

2,638 

10 
9 
2 
3 
2 

17,053 

5,850 

3,133 

332 

5,194 

24 
8 
5 

C) 
7 

+52 
-42 
-h46 
-90 
+  97 

Total  hardwoods 

29,291 

26 

31,562 

43 

+8 

All  species 

113,036 

100 

73,565 

100 

-35 

'International  Vi-inch  rule. 

"  Includes  spruce,  fir,  and  cedar. 

"  Includes  ash,  cherry,  and  hickory. 

'  Less  than  0.5  percent. 

'  Includes  red  maple,  elm,  aspen,  basswood,  and  yellow-poplar. 
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Table  14. — Sawlog  production  in  Massachusefts,  by 
[In  thousands  of  board  feet. 


counties,  species  groups  and  where  received,  1971 
International  Vi-inch  rule] 


Total 


County  and 
species  group 

Where  received 

In 
county 

In 
state 

In  other 
states 

Total 

Barnstable: 
Softwood 
Hardwood 

— 

— 

— 

— 

Total 

— 

— 

— 

— 

Berkshire: 
Softwood 
Hardwood 

5,686 
4,802 

929 
760 

155 
946 

6,770 
6,508 

Total 

10,488 

1,689 

1,101 

13,278 

Bristol: 
Softwood 
Hardwood 

648 
188 

675 
146 

— 

1,323 
334 

Total 

836 

821 

— 

1,657 

Essex: 
Softwood 
Hardwood 

2,382 
836 

— 

— 

2,382 
836 

Total 

3,218 

— 

— 

3,218 

Franklin: 
Softwood 
Hardwood 

5,212 
2,143 

2,436 
2,469 

850 

8,498 
4,612 

Total 

7,355 

4,905 

850 

13,110 

Hampden: 
Softwood 
Hardwood 

1,422 
2,091 

1,137 
999 

384 
460 

2,943 
3,550 

Total 

3,513 

2,136 

844 

6,493 

Hampshire: 
Softwood 
Hardwood 

2,933 
2,643 

1,443 
2,527 

247 
499 

4,623 
5,669 

5,576 


3,970 


746         10,292 


County  and 
species  group 


Middlesex: 

Softwood 
Hardwood 

Total 

Norfolk: 
Softwood 
Hardwood 

Total 

Plymouth: 
Softwood 
Hardwood 

Total 

Suffolk: 
Softwood 
Hardwood 

Total 

Worcester: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


Where  received 


In 
county 


In 

state 


In  other 
states 


2,193 
185 


737 
344 


40 


Total 


2,930 
569 


2,378 

1,081 

40 

3,499 

90 
250 

115 

254 



205 
504 

340 

369 

— 

709 

5,346 
890 

200 
205 



5,546 
1,095 

6,236 

405 

— 

6,641 



10 
55 



10 
55 

— 

65 

— 

65 

5,371 
7,604 

980 
187 

422 
39 

6,773 
7,830 

12,975 

1,167 

461 

14,603 

31,283 
21,632 

8,662 
7,946 

2,058 
1,984 

42,003 
31,562 

52,915       16,608         4,042         73,565 


CONTINUED 
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Table  15. — Sow/og  receipts  in  Massachusefis, 
by  counties,  species  groups,  and  where 
produced,  1 97 1 
[In  thousands  of  board  feet.  International  i/4-inch  rule] 


County  and 
species  group 


Where  produced 


Barnstable: 
Softwood 
Hardwood 

Total 

Berkshire: 
Softwood 
Hardwood 

Total 

Bristol: 
Softwood 
Hardwood 

Total 

Essex: 
Softwood 
Hardwood 

Total 

Franklin: 
Softwood 
Hardwood 

Total 

Hampden: 
Softwood 
Hardwood 

Total 

Hampshire: 
Softwood 
Hardwood 

Total 

Middlesex: 
Softwood 
Hardwood 

Total 

Norfolk: 
Softwood 
Hardwood 

Total 

Plymouth: 
Softwood 
Hardwood 

Total 

Worcester: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


In 
county 


In 
state 


In  other 
states 


Total 


— 

— 

— 

— 

5,686 
4.802 

537 
1,677 

1,277 
5,034 

7,500 
11,513 

10,488 

2,214 

6,311 

19.013 

648 
188 

170 
70 

23 

818 
281 

836 

240 

23 

1,099 

2,382 
836 

525 

1,275 
50 

4,182 
886 

3,218 

525 

1,325 

5.068 

5,212 
2,143 

605 
325 

595 
190 

6,412 
2,658 

7,355 

930 

785 

9,070 

1.422 
2,091 

1.777 
2,308 

340 
819 

3,539 
5,218 

3,513 

4,085 

1,159 

8,757 

2,933 
2,643 

3,606 
2,272 

— 

6,539 
4,915 

5,576 

5,878 

— 

11,454 

2,193 
185 

— 

— 

2,193 
185 

2,378 

— 

— 

2,378 

90 
250 

60 
230 

— 

150 
480 

340 

290 

— 

630 

5,346 
890 

895 
446 

— 

6,241 
1,336 

6,236 

1,341 

— 

7,577 

5,371 
7,604 

487 
618 

77 
135 

5,935 
8,357 

12.975 

1.105 

212 

14,292 

31,283 
21,632 

8,662 
7,946 

3,564 
6,251 

43,509 
35,829 

52,915       16,608         9,815 


79,338 


Table  16. — Production  and  disposition  of  sawmill 
residues,  by  types  of  residues  and  species  groups, 
Massachiusetts,  1971 

[In  thousands  of  cubic  feet] 


Type  and 

disposition 
of  residues 


All 
species 


Softwoods  Hardwoods 


Coarse:' 
Fiber 
Charcoal 
Fuel 

Agricultural 
Miscellaneous 

All  uses 

Unused 


1,371.3 
39.1 

649.7 

135.3 


570.6 

223.7 

62.9 


800.7 

39.1 

426.0 

72.4 


2,195.4 


857.2 


1,338.2 


1,172.7 


820.7 


352.0 


Fine:- 
Fiber 
Charcoal 
Fuel 

Agricultural 
Miscellaneous 

All  uses 

Unused 


1.4 

21.9 

1.980.7 

279.4 


16.4 

1,068.8 

232.6 


1.4 

5.5 

911.9 

46.8 


2.283.4 


1,317.8 


965.6 


160.7 


93.5 


67.2 


All  types: 
Fiber^ 
Charcoal 
Fuel* 

Agricultural'" 
Miscellaneous'^ 

All  uses 

Unused 


1.371.3 
40.5 

671.6 
1,980.7 

414.7 


570.6 

240.1 

1,068.8 

295.5 


800.7 
40.5 
431.5 
911.9 
119.2 


4.478.8 


2,175.0 


2,303.8 


1,333.4 


914.2 


419.2 


'  Coarse  residues  include  slabs,  edgings,  trimmings, 
and  other  material  suitable  for  chipping. 

"  Fine  residues  include  sawdust,  shavings,  and  other 
material  considered  unsuitable  for  chipping. 

''  Includes  1,051  thousand  cubic  feet  shipped  to  wood- 
pulp  mills. 

^  Includes  both  industrial  and  domestic  fuel. 

'Includes  such  uses  as  livestock  bedding  and  chicken 
litter. 

''Includes  horticultural  mulch,  fencing,  and  wood 
novelty  items. 
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Table  17. — Indusfrial  roundwood  harvesf  for 
Rhode  Island,  by  counties,  species  groups,  and 
major  products,  1971 

[In  thousands  of  cubic  feet] 


Timber  products 


County  and     

species  group      gawlogs    Pulpwood    Other^ 

Bristol: 

Softwood  —  —  — 

Hardwood  —  —  — 


Total 

Kent: 

Softwood 
Hardwood 

Total 

Newport: 
Softwood 
Hardwood 

Total 

Providence: 

Softwood 
Hardwood 

Total 

Washington: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


Total 


— 

— 

— 

— 

34.4 
56.2 

48.5 
256.0 

0.4 

83.3 
312.2 

90.6 

304.5 

.4 

395.5 

— 

— 

— 

— 

— 

— 

— 

— 

44.7 
248.8 

83.3 
93.2 

3.6 

131.6 
342.0 

293.5 

176.5 

3.6 

473.6 

82.4 
140.4 

19.7 
72.0 

1.5 
13.1 

103.6 
225.5 

222.8 

91.7 

14.6 

329.1 

161.5 
445.4 

151.5 
421.2 

5.5 
13.1 

318.5 
879.7 

606.9 


572. 


18.6 


1.198.2 


'  Includes  piling,  posts,  and  dimension  bolts. 


Table  18. — Sawlog  production  and  receipts  in  Rhode  Island,  by  counties 
and  species  groups,  1971 

[In  thousands  of  board  feet.  International  ^  4 -inch  rule] 


County 

Production 

Receipts 

Softwoods 

Hardwoods 

Softwoo 

ds        Hardwoods 

Bristol 

Kent 
Newport 
Providence 
Washington 

205 

267 

492 

335 

1.483 
837 

370 

937 

387 

320 

2,723 
770 

All  counties 

964 

2,655 

1,694 

3.813 

All  species 

3,619 

5.507 
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Table  19. — Species  composition  of  sawiogs  produced  in  Rhode  Island,  1952  and  1971 


Species 

Sawlog  production 

Change 

1952 

1971 

White  pine 
Other  softwoods' 

Thousand 
bd.  ft.' 
154 
3 

Percent       '^^^usand 

6                    914 
(')                      50 

Percent 

25 
2 

Percent 

+494 
+  1,567 

Total  softwoods 

157 

6                   964 

27 

+  514 

Oaks 

Birch-beech-maple 
Other  hardwoods^ 

2,323 

20 

5 

93                 2,356 

1                       77 
(*)                   222 

65 
2 
6 

+  1 

+  285 

+  4,340 

Total  hardwoods 

2,348 

94                 2,655 

73 

+  13 

All  species 

2,505 

100                 3,619 

100 

+  44 

'International  i/4-inch  rule. 

"  Includes  hemlock  and  other  pines. 

'  Includes  ash,  hickory,  soft  maple,  and  elm. 

^  Less  than  0.5  percent. 


Table  20.- 
by  counties, 
1971 


Sawlog  production  in  Rhode  Island, 
species  groups  and  where  received. 


[In  thousands  of  board  feet,  International  V4-inch  rule] 


County  amd 
species  group 


Where  received 


Bristol: 

Softwood 
Hardwood 

Total 

Kent: 
Softwood 
Hardwood 

Total 

Newport: 
Softwood 
Hardwood 

Total 

Providence: 
Softwood 
Hardwood 

Total 

Washington: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


In 
county 


In 
state 


In  other 
states 


Total 


— 

— 

— 

— 

205 
320 

15 

— 

205 
335 

525 

15 

— 

540 

— 

— 

— 

— 

— 

— 

— 

— 

192 
1,483 

75 

— 

267 
1,483 

1,675 

75 

— 

1,750 

387 
670 

60 
125 

45 
42 

492 
837 

1,057 

185 

87 

1,329 

784 
2,473 

135 
140 

45 
42 

964 
2,655 

3,257 


275 


87 


3,619 
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Table  21. — Sawlog  receipts  in  Rhode  Island, 
by  counties,  species  groups,  and  where 
produced,  1971 

[In  thousands  of  board  feet.  International  Vi-inch  rule] 


County  and 
species  group 


Where  produced 


Bristol: 

Softwood 
Hardwood 

Total 

Kent: 
Softwood 
Hardwood 

Total 

Newport: 
Softwood 
Hardwood 

Total 

Providence: 
Softwood 
Hardwood 

Total 

Washington: 
Softwood 
Hardwood 

Total 

All  counties : 
Softwood 
Hardwood 

Total 


In 
county 


In         In  other 
state        states 


Total 


— 

— 

— 

— 

205 
320 

135 

30 

379 
320 

525 

135 

30 

690 

— 

— 

— 

— 

— 

— 

— 

— 

192 
1,483 

140 

745 
1,100 

937 
2,723 

1,675 

140 

1,845 

3,660 

387 
670 

— 

100 

387 
770 

1,057 

— 

100 

1,157 

784 
2,473 

135 
140 

775 
1,200 

1,694 
3,813 

3,257 


275 


1,975 


5,507 


Table  22. — Production  and  disposition  of  sawmill 
residues,  by  types  of  residues  and  species  groups, 
Rhode  island,  1971 

[In  thousands  of  cubic  feet] 


Type  and 
disposition 
of  residues 


All 
species 


Softwoods  Hardwoods 


Coarse:' 
Fiber 
Charcoal 
Fuel 
Miscellaneous 

116.3 
19.3 
61.5 
12.9 

20.0 

26.6 
10.0 

96.3 

19.3 

34.9 

2.9 

All  uses 

210.0 

56.6 

153.4 

Unused 

33.8 

10.3 

23.5 

Fine:" 

Agricultural 
Miscellaneous 

49.0 
5.2 

40.2 
4.8 

8.8 
.4 

All  uses 

54.2 

45.0 

9.2 

Unused 

7.9 

6.8 

1.1 

All  types: 
Fiber' 
Charcoal 
Fuel* 

Agricultural^ 
Miscellaneous" 

116.3 
19.3 
61.5 
49.0 
18.1 

20.0 

26.6 
40.2 
14.8 

96.3 

19.3 

34.9 

8.8 

3.3 

All  uses 

264.2 

101.6 

162.6 

Unused 

41.7 

17.1 

24.6 

'Coarse  residues  include  slabs,  edgings,  trimmings, 
and  other  material  suitable  for  chipping. 

•  Fine  residues  include  sawdust,  shavings,  and  other 
material  considered  unsuitable  for  chipping. 

'  Includes  chips  shipped  to  two  pulpmills  in  neigh- 
boring states. 

*  Mostly  domestic  fuel. 

^  Includes  such  uses  as  livestock  bedding  and  chicken 
litter. 

"Includes  horticultural  mulch,  fencing,  and  wood 
novelty  items. 


17 


THE  FOREST  SERVICE  of  the  U.  S.  Depart- 
ment of  Agriculture  is  dedicated  to  the  principle  of 
multiple  use  management  of  the  Nation's  forest  re- 
sources for  sustained  yields  of  wood,  water,  forage, 
wildlife,  and  recreation.  Through  forestry  research, 
cooperation  with  the  States  and  private  forest 
owners,  and  management  of  the  National  Forests 
and  National  Grasslands,  it  strives  —  as  directed 
by  Congress  —  to  provide  increasingly  greater 
service  to  a  growing  Nation. 
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COVER  PHOTO.  One  recent  innovation  in  pulpwood  harvesting 
in  the  Northeast  is  the  use  of  tree  shearing  machines  like  this  one 
introduced  in  loblolly  i)ine  ijulpwood  operations  on  the  Eastern 
Shore  of  Maryland.  Tractor-mounted  shears  like  this  can  fell  as 
many  trees  in  2  hours  as  a  man  with  a  chain  saw  can  fell  in  an 
8-hour  day. 
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Abstract 

An  annual  report  based  upon  canvasses  of  pulpwood  production  in 
the  Northeast,  containing  data  about  pulpwood  production  from 
roundwood  in  the  14  Northeastern  States  by  counties  and  species 
groups,  and  pulpwood  chip  production  from  plant  residues.  Compari- 
sons are  made  with  the  previous  year's  production  data.  Trends  in 
pulpwood  production  for  the  past  10  years  are  shown.  Also  included  is 
a  list  of  the  woodpulp  mills  that  were  operating  in  the  region  in  1972. 


THIS  ANNUAL  REPORT  is  based  OH  a  canvass 
of  all  pulpmills  in  the  Northeast  that  use 
wood— either  roundwood  or  plant  residues— as 
a  basic  raw  material  for  a  variety  of  products. 
Cross-boundary  shipments  are  traced  by 
exchanging  information  with  neighboring 
experiment  stations  that  conduct  similar 
canvasses.  Mills  that  use  pulpwood  as  a  raw 
material  in  producing  insulation  board  and 
hardboard  were  also  included  in  the  canvass. 

The  statistics  for  production  from  round- 
wood  reported  in  this  bulletin  are  based  upon 
mill  receipts,  which  are  subject  to  fluctuations 
caused  by  uneven  wood-inventory  buildups  or 
liquidations  from  year  to  year.  The  plant 
residues  are  received  at  the  pulpmill  mostly  in 
chip  form;  however,  some  coarse  residues  are 
being  chipped  at  the  mill  site.  Origins  of  mill 
receipts  of  pulpwood  from  roundwood  are  re- 
ported by  county  where  harvested.  However, 
pulpwood  from  plant  residue  can  be  traced  only 
to  the  state  where  it  was  produced;  some  of  the 


logs  from  which  the  residue  came  were  probably 
harvested  in  states  other  than  the  one  in  which 
they  were  processed. 

Pulp-wood  Production  Declines 
for  Second  Year 

The  5,871,500  cords  of  pulpwood  produced 
in  the  14  northeastern  states  (Connecticut, 
Delaware,  Kentucky,  Maine,  Maryland,  Mas- 
sachusetts, New  Hampshire,  New  Jersey,  New 
York,  Ohio,  Pennsylvania,  Rhode  Island,  Ver- 
mont, and  West  Virginia)  in  1972  represented 
a  decrease  of  6  percent  from  the  6,240,400  cords 
reported  in  1971,  and  12  percent  from  the 
record  high  of  6,649,500  cords  reported  in 
1970. 

This  decrease  was  due  to  continued  decline 
in  the  production  of  both  softwood  and  hard- 
wood roundwood,  which  more  than  offset  an 
increase  in  chip  production  from  plant  residues 
( fig.  1 ) .  Toward  year  end,  however,  most  north- 
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Flgure    I. — Pulpwood    production   for  all   states,    by 
years  and  sources  of  wood. 
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eastern  pulpmills  were  reported  to  be  operating 
at  or  near  capacity,  and  woodyard  inventories 
were  dwindling.  These  indicators  should  signal 
an  increase  in  pulpwood  production  for  1973. 

Roundwood  pulpwood  production  from  hard- 
woods was  greater  than  that  of  softwoods  for 
the  first  time  since  our  surveys  were  begun  in 
1963.  Total  production  of  chips  from  plant 
residues  increased  156,900  cord  equivalents 
over  1971.  Hardwoods  accounted  for  55  percent 
of  all  pulpwood  produced  in  1972,  up  from  53 
percent  in  1971. 

Receipts  of  pulpwood  at  woodpulp  mills  in 
the  Northeast  totaled  6,422,100  cords  in  1972. 
These  receipts  included  wood  harvested  in  the 
Northeast  and  pulpwood  imported  from  other 


regions.  Hardwood  receipts  exceeded  those  of 
softwoods  by  550,900  cords.  Total  receipts 
exceeded  total  production  by  550,600  cords 
(table  2). 

Five  of  the  14  states  (Connecticut,  Delaware, 
Massachusetts,  Vermont,  and  West  Virginia) 
produced  more  wood  than  they  received.  Dela- 
ware, Massachusetts,  and  West  Virginia  had  no 
operating  woodpulp  mills.  Vermont  and  Con- 
necticut each  had  one.  Pulpwood  receipts  at 
New  York's  woodpulp  mills  rose  for  the  first 
time  in  3  years.  Total  1972  receipts  were  9  per- 
cent above  those  of  1971,  more  than  regaining 
the  loss  in  receipts  experienced  between  1970 
and  1971.  Pulpwood  receipts  at  Kentucky 
woodpulp  mills  continued  to  cKmb,  increasing 


8  percent  above  the  495,200  cords  that  were 
received  in  1971. 

As  in  previous  years,  a  portion  of  the  north- 
eastern requirement  for  softwood  pulpwood 
was  satisfied  by  shipments  of  Canadian  pulp- 
wood  into  the  Northeastern  States;  however, 
pine  pulpwood  shipments  from  the  South  are 
also  increasing.  As  the  demand  for  hardwood 
pulpwood  grows,  greater  quantities  of  hard- 
woods are  being  shipped  in  from  the  Central 
States,  the  South,  and  Canada.  Hardwood 
receipts  in  the  Northeast  exceeded  production 
by  232,800  cords  in  1972.  Approximately  440,- 
100  cords  were  shipped  in  from  outside  the 
Northeast. 


Production  from  Round^vood 
is  Doivn  lO  Percent  from  I97I 

The  production  of  pulpwood  from  round- 
wood  decreased  525,800  cords— 10  percent 
below  that  of  1971.  The  4,552,700  cords  of 
roundwood  produced  in  1972  represent  the 
lowest  production  level  since  1965. 

1972  pulpwood  production  from  roundwood 
was  up  from  1971  in  four  states— Delaware, 
Massachusetts,  New  York,  and  Vermont.  Most 
of  this  roundwood,  in  all  states  but  New  York, 
was  shipped  to  other  states  for  manufacture. 
Roundwood  production  declines  of  15  percent 
or  more  were  registered  in  Connecticut,  Maine, 
New  Hampshire,  Ohio,  Rhode  Island,  and  West 
Virginia. 


Thirteen  Counties  Top 
50-Thousand-Cord  Mark 

Thirteen  counties  in  four  states  produced 
more  than  50,000  cords  of  pulpwood  from 
roundwood  in  1972.  This  is  one  more  than  the 
number  of  counties  reaching  this  level  in  1971, 
and  a  drop  of  7  counties  from  the  1967  record 
level  of  20  counties.  Waldo  County,  Maine,  was 
dropped  from  this  year's  list  of  high  producers, 
while  two  counties  in  New  York— Essex  and  St. 
Lawrence— were  added. 

Counties  that  produced  more  than  50,000 
cords  of  pulpwood  from  roundwood  in  1972  and 
their  production  totals  are: 


Production 

County  and  State 

(thousand  cords) 

Aroostook,  Maine 

503.7 

Penobscot,  Maine 

.389.7 

Washington,  Maine 

300.8 

Piscataquis,  Maine 

267.4 

Somerset,  Maine 

243.6 

Oxford,  Maine 

194.9 

Coos,   New   Hampshire 

182.3 

Franklin,  Maine 

135.0 

Hancock,  Maine 

64.5 

Essex,  Vermont 

64.3 

Kennebec,  Maine 

54.0 

Essex,  New  York 

53.8 

St.  Lawrence,  New  York 

50.6 

Volume  oS  Grooving  Stock 

Per  Unit  o£  Round^vood  Harvested 

Although  figures  3,  4,  and  5  show  the  total 
roundwood  harvest  by  production  class  and 
county  in  the  Northeast,  these  figures  do  not 
relate  the  volume  harvested  to  the  volume  of 
growing-stock  trees  that  are  actually  present. 
Growing-stock  volume  is  net  volume  in  cubic 
feet  of  sound  live  trees  of  commercial  species 
that  are  5.0  inches  dbh  or  larger,  from  a  1-foot 
stump  to  a  minimum  4.0-inch  top  diameter 
outside  bark  of  the  central  bole,  or  to  the  point 
where  the  bole  breaks  into  limbs.  The  grow- 
ing-stock volumes  by  species  group  and  states 
that  are  used  for  making  this  comparison  are 
based  on  those  compiled  for  the  1970  National 
Timber  Review. 

The  following  tabulation  of  harvesting 
intensity  shows  the  volume  of  growing  stock 
present  per  unit  harvested,  by  state  and  species 
group— in  thousand  cubic  feet  of  growing  stock 
present  for  each  cord  of  pulpwood  harvested  in 
1972. 


State 

Softwood 

State 

Hardwood 

Delaware 

5.0 

Maine 

8.4 

Maryland 

6.4 

New  Hampshire    16.4 

Maine 

9.0 

Ohio 

18.1 

West  Virginia 

9.4 

Vermont 

30.8 

Northeast 

Northeast 

average 

12.5 

average 

31.0 

New  Jersey 

14.7 

Pennsylvania 

34.7 

Ohio 

19.3 

Maryland 

35.9 

Rhode  Island 

19.9 

New  York 

37.5 

New  York 

21.2 

Kentucky 

.54.9 

Kentucky 

25.3 

Rhode  Island 

68.6 

Vermont 

26.5 

West  Virginia 

111.8 

New  Hampshire 

45.4 

Delaware 

171.2 

Connecticut 

49.6 

Connecticut 

.363.1 

Pennsylvania 

.58.2 

Massachusetts 

671.3 

Massachusetts 

66.4 

New  Jersey 

1,221.5 

The  states  have  been  ranked  from  the  state 
in  which  roundwood  harvest  was  most  intensive 
to  the  state  in  which  the  harvest  was  the  least 
intensive.  These  rankings  and  the  regional 
averages  should  not  be  viewed  as  an  index  or 
standard  for  harvesting,  but  simply  as  a  means 
of  directing  individuals  engaged  in  pulpwood 
procurement  from  several  alternative  areas 
toward  the  most  promising  one. 

For  each  cord  of  pulpwood  harvested  in  the 
Northeast  in  1972,  there  were  12,500  cubic 
feet  of  softwood  growing  stock  and  31,000  cubic 
feet  of  hardwood  growing  stock.  The  softwood 
harvest  was  more  intensive  than  the  regional 
average  in  Delaware,  Maryland,  Maine,  and 
West  Virginia.  The  hardwood  harvest  was  more 
intensive  than  the  regional  average  in  Maine, 
New  Hampshire,  Ohio,  and  Vermont.  Intensity 
of  harvest  was  relatively  low  in  most  of  the 
urbanizing  states  of  the  Northeast,  such  as  New 
Jersey,  Massachusetts,  Connecticut,  and 
Rhode  Island.  In  Delaware  there  was  a  pro- 
nounced imbalance  in  intensity  of  harvest 
between  species  groups;  the  intensity  was  high 
for  softwoods  and  low  for  hardwoods. 

Wood  Chip  Production 
Increases  14  Percent 

The  production  of  wood  chips  from  plant 
residues  for  pulpwood  increased  14  percent 
over  the  1,161,900  cord  equivalents  produced 
in  1971.  This  sharp  increase  was  attributable 
mostly  to  high  primary  wood-manufacturing 
rates  in  the  Northeast,  which  in  turn  generated 
larger  quantities  of  coarse  plant  residues. 

Pulpwood  chip  production  by  states  in  1971 
and  1972  are  compared  as  follows: 


197i 

7971 

(thousand 

(thousand 

Change 

cords) 

cords) 

(percent) 

Connecticut 

(*) 

0.5 

n 

Delaware 

3.5 

1.1 

-69 

Kentucky 

128.0 

156.7 

-f22 

Maine 

260.1 

290.4 

+  12 

Maryland 

124.2 

114.9 

-  7 

Massachusetts 

12.4 

13.0 

+  5 

New  Hampshire 

92.2 

110.7 

+20 

New  Jersey 

.4 

1.8 

(") 

New  York 

126.3 

13.5.5 

+   7 

Ohio 

84.1 

94.1 

+  12 

Pennsylvania 

189.4 

222.3 

+  17 

Rhode  Island 

1.7 

1.7 

('■) 

Vermont 

27.4 

31.1 

+  14 

West  Virginia 

112.2 

145.0 

+29 

Total 

1,161.9 

1,318.8 

+  14 

*  Less  than  50  cords 

'  More  than  100 

percent. 

''  No  change. 

Chip  production  was  up  in  11  states.  Con- 
necticut and  New  Jersey  showed  the  highest 
percentage  gains  (over  100  percent),  and 
Pennsylvania  showed  the  highest  absolute 
volume  gain  (32,900  cord  equivalents).  The 
1972  production  of  chips  from  plant  residues 
accounted  for  22  percent  of  the  northeastern 
pulpwood  production  total,  up  3  percentage 
points  over  1971. 

Hardwood  chip  production  from  plant 
residues  rose  16  percent  between  1971  and 
1972,  while  softwood  chip  production  climbed 
9  percent.  Chip  production  for  both  hardwoods 
and  softwoods  in  1972  stand  at  all-time  record 
levels. 

A  Glimpse  at  the  Industry 

One  measure  of  the  woodpulp  industry's 
growth  rate  can  be  made  by  comparing  its  daily 
pulping  capacity  over  the  years.  The  following 
tabulation  shows  the  change  in  the  pulping 
capacities  of  active  mills  in  the  Northeast  for 
the  10-year  period  between  1955  and  1965.  and 
the  7  years  between  1965  and  1972: 


1955 
(Tons/ 24 

1965 

1972 

State 

(Tons/ 24 

Change 

(Tons/ 24 

Change 

hours) 

hours) 

(percent) 

hours) 

(percent) 

Connecticut 

20 

30 

+50 

35 

+  17 

Kentucky 

— 

— 

— 

1,150 

(") 

Maine 

4,366 

6,725 

+  54 

7,692 

+  14 

Maryland 

475 

680 

+43 

834 

+23 

Massachusetts 

115 

50 

-57 

— 

('■) 

New  Hampshire 

1,110 

890 

-20 

975 

+  10 

New  Jersey 

563 

345 

-39 

392 

+  14 

New  York 

2,488 

1,915 

-23 

2,175 

+  14 

Ohio 

310 

1,225 

+295 

1,670 

+36 

Pennsylvania 

1,163 

1,830 

+57 

2,335 

+28 

Rhode  Island 

250 

250 

0 

275 

+  10 

Vermont 

105 

85 

-19 

50 

-41 

All  states 

10,965 

14,025 

+28 

17,583 

+25 

•'  Three  mills  constructed  since  1967. 
"  Only  mill  closed  in  1971. 
Source:    Woodpulp  mills  in  the  United 
and  Allied  Trades,  1973. 


States,  1955  and  1965,  and  Post  and  Lockwood  Directory  of  Paper 


Delaware  and  West  Virginia  are  not  included 
in  the  above  tabulation  because  they  had  no 
active  woodpulp  mills  during  this  17-year 
period. 

Woodpulp  capacity  in  the  Northeast  has 
grown  6,618  tons  per  24  hours  during  the  past 
17  years.  Between  1955  and  1965  daily  pulping 
capacity  increased  an  average  of  2.8  percent 
annually,  while  the  1965-72  period  showed  a 
3.6-percent  annual  increase.  Ten  of  the  14 
states  have  added  to  their  installed  daily 
capacity  over  the  17-year  period. 

In  the  past  7  years,  a  dozen  woodpulp  mills 
have  been  closed  and  dismantled  in  the  North- 
east, while  only  six  new  ones  have  been  con- 
structed and  are  now  in  operation.  Eleven  other 
woodpulp  mills  in  the  Northeast  have  changed 
ownership. 

These  activities  have  accelerated  with  the 
public's  renewed  awareness  of  the  effects  of 
industry  on  the  environment.  Federal  guide- 
lines and  statewide  air-  and  water-pollution 
standards  have  been  developed  and  are  now 


being  enforced  for  the  first  time  in  our  Nation's 
history.  The  United  States  woodpulp  industry 
has  been  under  fire— especially  in  the  North- 
east where  many  old,  low-production  mills  are 
concentrated— to  clean  up  or  close  up. 

In  many  cases  this  has  worked  an  economic 
hardship  on  those  communities  that  depend 
upon  the  local  pulpmill  for  payrolls  and  jobs. 
Many  small  independent  pulpmills  did  not 
have  the  capital  resources  to  sustain  the  invest- 
ment needed  for  the  necessary  pollution-abate- 
ment equipment,  so  these  companies  either 
ceased  operations  or  sold  out  to  large  corpora- 
tions. 

Many  large  corporations  with  pulpmills  in 
several  northeastern  locations  closed  the 
older  mills  and  increased  capacity  at  the  newer 
ones.  As  a  result,  the  increased  installed  capa- 
city in  the  Northeast  is  concentrated  at  fewer 
locations  (fig.  2).  The  shakeout  is  not  yet  com- 
pleted, as  is  evidenced  by  the  closing  of  two 
more  mills  in  the  Northeast  in  1972. 

A  list  of  the  active  pulpmills  in  the  Northeast 
in  1972  and  their  capacities  follow. 
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Tabular  Data 


Table  1. -Total  production  of  pulpwood  in  the 
Northeast,  by  sources  and  states,  1972.  (In 
thousands  of  rough  cords) 

Table  2. -Total  production  and  receipts  of 
pulpwood  in  the  Northeast,  by  states  and 
species  groups,  1972.  (In  thousands  of  rough 
cords) 

Table  3.— Pulpwood  production  from  round- 
wood  in  the  Northeast,  by  states  and  species 
groups,  1972.  (In  thousands  of  rough  cords) 

Table  4.— Pulpwood  chip  production  from  plant 
residues  in  the  Northeast,  by  states  and 
species  groups,  1972.  (In  thousands  of  rough 
cord  equivalents) 

Table  5.— Pulpwood  receipts  from  roundwood 
in  the  Northeast,  by  states  and  species 
groups,  1972.  (In  thousands  of  rough  cords) 

Table  6.— Pulpwood  chip  receipts  from  plant 
residues  in  the  Northeast,  by  states  and 
species  groups,  1972.  (In  thousands  of  rough 
cord  equivalents) 

Table  7.— Pulpwood  from  roundwood  received 
from  states  outside  the  Northeast,  by  states 
(or  provinces)  of  origin  and  species  groups, 
1972.  (In  thousands  of  rough  cords) 

Table  8.— Pulpwood  chip  receipts  from  wood- 
using  plants  outside  the  Northeast,  by  states 
(or  provinces)  of  origin  and  species  groups, 
1972.  (In  thousands  of  rough  cord  equival- 
ents) 


Table  9.— Pulpwood  production  from  round- 
wood  in  the  Northeast,  by  states  and  species 
groups,  1972.  (In  thousands  of  rough  cords) 

Table  10.— Pulpwood  production  from  round- 
wood  in  Kentucky  and  Ohio,  by  states  and 
counties  and  species  groups,  1972.  (In  thou- 
sands of  rough  cords) 

Table  11.— Pulpwood  production  from  round- 
wood  in  Southern  New  England,  by  states 
and  counties  and  species  groups,  1972.  (In 
thousands  of  rough  cords) 

Table  12.— Pulpwood  production  from  round- 
wood  in  Northern  New  England,  by  states 
and  counties  and  species  groups,  1972.  (In 
thousands  of  rough  cords) 

Table  13.— Pulpwood  production  from  round- 
wood  in  New  York,  by  counties  and  species 
groups,  1972.  (In  thousands  of  rough  cords) 

Table  14.— Pulpwood  production  from  round- 
wood  in  Pennsylvania,  by  counties  and 
siDecies  groups,  1972.  (In  thousands  of  rough 
cords) 

Table  15.— Pulpwood  production  from  round- 
wood  in  Delaware,  Maryland,  and  New 
Jersey,  by  states  and  counties  and  species 
groups,  1972.  (In  thousands  of  rough  cords) 

Table  16.— Pulpwood  production  from  round- 
wood  in  West  Virginia,  by  counties  and 
species  groups,  1972.  (In  thousands  of  rough 
cords) 


Table    I. — Total   production   of   pulpwood   in   the   Northeast, 
by  sources  and  states,    1972 

[In  thousands  of  rough  cords] ' 


Source 

State 

From 
round  wood 

From 

plant 

residues 

From 
all  sources 

Connecticut 

9.2 

0.5 

9.7 

Delaware 

48.2 

1.1 

49.3 

Kentucky 

163.4 

1.56.7 

320.1 

Maine 

2,404.1 

290.4 

2,694.5 

Maryland 

153.8 

114.9 

268.7 

Massachusetts 

14.5 

13.0 

27.5 

New  Hampshire 

200.7 

110.7 

311.4 

New  Jersey 

27.3 

1.8 

29.1 

New  York 

401.1 

135.5 

536.6 

Ohio 

233.8 

94.1 

327.9 

Pennsylvania 

566.2 

222.3 

788.5 

Rhode  Island 

4.6 

1.7 

6.3 

Vermont 

135.5 

31.1 

166.6 

West  Virginia 

190.3 

145.0 

335.3 

All  states 

4,552.7 

1,318.8 

5,871.5 

128  cuhic  feet  of  wood,  hark,  and  air  space. 


Table  2. — Total  production  and  receipts  of  pulpwood  in  the  Northeast,  by  states 

and  species  groups,   1972 

[In  thousands  of  rough  cords] 


Total  production 

Total 

receipts 

Production 

r^niintv 

surplus  (+) 

Softwood 

Hardwood 

Softwood 

Hardwood 

or  deficit  (  — ) 

Connecticut 

4.6 

5.1 

(D) 

(D) 

+  (D) 

Delaware 

45.9 

3.4 

— 

+49.3 

Kentucky 

29.7 

290.4 

123.4 

412.2 

-215.5 

Maine 

1 .852.0 

842.5 

2,112.3 

831.6 

-249.4 

Maryland 

1.52.1 

116.6 

128.2 

292.6 

-1.52.1 

Massachusetts 

15.0 

12.5 

(D) 

(D) 

+  (D) 

New  Hampshire 

138.0 

173.4 

119.8 

353.4 

-161.8 

New  Jersey 

26.7 

2.4 

44.5 

15.4 

-30.8 

New  York 

168.6 

368.0 

226.2 

409.0 

-98.6 

Ohio 

8.6 

319.3 

4.1 

431.2 

-107.4 

Pennsylvania 

38.3 

750.2 

140.0 

729.5 

-81.0 

Rhode  Island 

1.0 

5.3 

(D) 

(D) 

-(D) 

Vermont 

62.7 

103.9 

(D) 

(D) 

+  (D) 

West  Virginia 

74.6 

260.7 

+335.3 

All  states 

2,617.8 

3,253.7 

2,935.6 

3,486.5 

-550.6 

(D)  Data  withheld  to  avoid  disclosure  for  individual  mills. 
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Table   7. — Pulpwood  from  roundwood  received  from  states  outside  the  Northeast, 
by  states  (or  provinces)  of  origin  and  species  groups,    1972 

[In  thousands  of  rough  cords]  ' 

Receiving                 State  or  province  Total  Total  All 

state'                              of  origin  softwood  hardwood  species 

Kentucky    Illinois  1.5  4.1  5.6 

Indiana  —  24.3  24.3 

Mississippi  72.7  50.0  122.7 

Mi-ssouri  .7  15.4  16.1 

Tennessee  7.3  5.5  12.8 

Maine New  Brunswick  175.7  28.8  204.5 

Quebec  18.8  11.8  30.6 

Maryland    Virginia  43.2  14.4  57.6 

New  Hampshire  Quebec  5.6  43.9  49.5 

New  York  Ontario  1.2  13.0  14.2 

Quebec  2.8  .2  3.0 

Ohio  Alabama  —  .1  .1 

Indiana  —  16.5  16.5 

Michigan  —  .2  .2 

Wisconsin  —  .6  .6 

Pennsylvania    Virginia  5.4  .4  5.8 

Vermont    Quebec  3.3  —  3.3 

All  states —  338.2  229.2  567.4~ 

'  States  with  no  receipts  are  omitted. 


Table  8. — Pulpwood  chip  receipts  from  wood-using   plants  outside  the   Northeast, 
by  states  (or  provinces)  or  origin  and  species  groups,    1972 

[In  thousands  of  rough  cord  equivalents] 

Receiving                  State  or  province  Total  Total  All 

state'                              of  origin  softwood  hardwood  species 

Kentucky Alabama  —  2.7  2.7 

Illinois  —  33.6  33.6 

Indiana  —  22.3  22.3 

Mississippi  41.0  17.6  58.6 

Missouri  —  23.9  23.9 

Tennessee  —  55.3  55.3 

Maine New  Brunswick  9.9  1.2  11.1 

Quebec  37.9  1.9  39.8 

Maryland    Virginia  (*)  3.0  3.0 

New  Hampshire Quebec  12.2  14.0  26.2 

New  Jersey Virginia  5.3  1.3  6.6 

New  York  Ontario  —  28.9  28.9 

Quebec  2.1  .2  2.3 

Ohio  Indiana  .5  4.5  5.0 

Virginia  —  .3  .3 

Pennsylvania   Virginia  6.3  .2  6.5 

All  states                                   —  115.2  210.9  326.1 

'  States  with  no  receipts  are  omitted. 
*  Less  than  50  cord  equivalents. 
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PRODUCTION 
BY  COUNTIES,  in  cords 

I  I  50  OR  LESS 

I  I  50  TO  5,000 

I  I  5,000  TO  20,000 

I  I  20,000  OR  MORE 


Figure  3. — Geographical  pat- 
tern of  pulpwood  production 
from  roundwood  in  Kentucky 
and  Ohio  by  counties  and 
species  groups,  1972. 


Table  10. — Pulpwood  production  fronn  roundwood  in  Kentucky  and  Ohio,  by  states  and  counties  and  species  groups,  1972 

[In  thousands  of  rough  cords] 


Softwood 


Hardwood 


County' 


Spruce       Helmlock 
and  and 

fir  tamarack 


Pine 


Total 


Aspen  and         Oak 
yellow-  and 

poplar         hickory 


Other 
hardwoods 


Total 


All 
species 


KENTUCKY 


Adair 

Ballard 

Barren 

Bath 

Bell 

Boyd 

Breckinridge 

Butler 

Calloway 

Carlisle 

Carter 

Casey 

Clay 

Daviess 

Elliott 

Fleming 

Fulton 

Graves 

Grayson 

Green 

Greenup 

Hancock 

Hardin 

Henderson 

Hickman 

Laurel 

Lewis 

McCracken 

McCreary 

McLean 

Marshall 

Meade 

Menifee 


0.9 

.2 
.9 


(*) 
(*) 


1.1 


5.8 

.7 

5.5 


1.1 


0.9 


.2 


(*) 
(*) 


1.1 


5.8 

.7 

5.5 


1.1 


1.9 
1.2 
(*) 


.1 
.3 

.4 


(*) 

(*) 

.2 

.5 


1.4 


.3 

2.6 
.3 


(*) 

(*) 

4.3 

3.2 

(*) 

(*) 

2.0 

.6 

.2 

.2 

.3 

(*) 

3.3 

1.4 

.4 

.2 

.1 

.3 

.6 

.5 

1.1 

.3 

.9 

.4 

.5 

.1 

4.1 

1.8 

(*) 

(*) 

(*) 

(n 

.4 

.7 

1.2 

1.0 

.8 

.3 

(*) 

(*) 

5.0 

1.1 

7.8 

3.3 

(*) 

(*) 

3.5 

1.5 

.6 

.5 

3.8 

1.1 

9.9 

2.6 

.6 

.5 

5.5 

1.4 

.1 

(*) 

— 

(*) 

.1 

(*) 

1.0 

.3 

(*) 

9.4 

(*) 

3.8 

.4 

.3 

4.7 

.6 

.5 

1.4 

1.8 

1.3 

.6 

5.9 

(*) 

(*) 

L3 

2.7 

1.1 

(*) 

7.5 

11.1 

(*) 

5.0 

1.4 

4.9 

15.1 

1.4 

6.9 

.1 

(*) 

.1 

1.9 


(*) 
9.4 

(*) 

4.7 

.4 

.3 

4.7 

.6 

.7 

1.4 

2.7 

1.3 

.6 

5.9 

(*) 

(*) 

1.3 

2.7 

1.1 

(*) 
8.6 

11.1 
(*) 
5.0 
1.4 

10.7 

15.8 
1.4 

12.4 
.1 

(*) 

.1 

3.0 


CONTINUED 
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Table  10.— Cont 

nued 

Softwood 

Hardwood 

County 

Spruce 
and 

Helmlock 
and 

Pine 

Total 

Aspen  and 
yellow- 

Oak 

and 

Other 
hardwoods 

Total 

All 

species 

fir 

tamarack 

poplar 

hickory 

Montgomery 

.1 

.1 

.1 

.1 

(*) 

.2 

.3 

Morgan 

— 

— 

.6 

.6 

(*) 

.1 

(*) 

.1 

.7 

Muhlenberg 

— 

— 

— 

— 

16.6 

7.1 

23.7 

23.7 

Ohio 

— 

— 



— 

— 

5.8 

2.5 

8.3 

8.3 

Powell 

— 

— 

(*) 

(*) 

(*) 

(*) 

— 

(*) 

(*) 

Pulaski 





.7 

.7 

.2 

.1 

.3 

1.0 

Rowan 

— 

— 

.3 

.3 

.8 

5.4 

1.3 

7.5 

7.8 

Wayne 

— 

— 

L2 

1.2 

— 

.3 

.1 

.4 

1.6 

Whitley 



— 

5.5 

5.5 

— 

5.4 

1.7 

7.1 

12.6 

Wolfe  " 

— 

— 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

Total 

— 

— 

24.6 

24.6 

10.7 

92.0 

36.1 

138.8 

163.4 

OHIO 

Adams 









0.9 

6.5 

1.3 

8.7 

8.7 

Ashland 

— 









2.1 

1.5 

3.6 

3.6 

Athens 

(*) 

(*) 

0.2 

0.2 

1.1 

2.1 

1.2 

4.4 

4.6 

Belmont 





(*) 

— 

(*) 

(*) 

Brown 

— 







(■■') 

.2 

.2 

.4 

.4 

Butler 

— 







.3 

.3 

.6 

.6 

Carroll 











.7 



.7 

.7 

Clark 

— 







(n 

.1 

(*) 

.1 

.1 

Clermont 

— 







.2 

.2 

.4 

.4 

Clinton 

— 

— 

. 

. 

(*) 

.9 

1.0 

1.9 

1.9 

Coshocton 

— 







1.5 



1.5 

1.5 

Delaware 

— 

— 







(*) 

— 

(*) 

(*) 

Erie 

— 









1.0 

.4 

1.4 

1.4 

Fairfield 

— 

— 





.5 

.9 

.5 

1.9 

1.9 

Gallia 

.2 

.2 

2.5 

2.9 

.8 

5.9 

1.3 

8.0 

10.9 

Greene 

— 







(*) 

.2 

.2 

.4 

.4 

Guernsey 

— ■ 

— 





9.9 

— 

9.9 

9.9 

Hamilton 

— 

— 

— 

— 

— 

.2 

.3 

.5 

.5 

Harrison 

— 



- 





.6 



.6 

.6 

Highland 

— 

— 





.5 

1.1 

.6 

2.2 

2.2 

Hocking 

— 

— 





4.1 

7.9 

4.6 

16.6 

16.6 

Holmes 

— 









2.0 



2.0 

2.0 

Horon 

— 









1.0 

2.0 

3.0 

3.0 

Jackson 

(*) 

(*) 

.1 

.1 

3.5 

20.7 

4.9 

29.1 

29.2 

Knox 







3.8 



3.8 

3.8 

Lawrence 

— 







2.0 

11.3 

2.7 

16.0 

16.0 

Licking 

— 







6.2 



6.2 

6.2 

Lorain 











.5 

.5 

1.0 

1.0 

Mahoning 

(*) 

(*) 

.2 

.2 





.2 

Meigs 

(*) 

(*) 

.6 

.6 

.3 

.8 

.3 

1.4 

2.0 

Monroe 







(*) 



(*) 

(*) 

Montgomery 

— 









.4 

.5 

.9 

.9 

Morrow 







, 



.1 

.1 

.1 

Muskingum 

(*) 

(*) 

(*) 

(*) 



9.0 



9.0 

9.0 

Noble 

. 

.3 



.3 

.3 

Perry 









.6 

3.4 

.6 

4.6 

4.6 

Pickaway 

—  ■ 







.6 

in 

.7 

2.4 

2.4 

Pike 









1.5 

10.1 

2.2 

13.8 

13.8 

Preble 









(*) 

(*) 

(*) 

Richland 











(*) 

(*) 

(*) 

(*) 

Ross 









1.4 

7.6 

1.9 

10.9 

10.9 

Scioto 

.1 

.1 

1.6 

1.8 

3.6 

11.3 

4.7 

25.6 

27.4 

Seneca 



.5 

.2 

.7 

.      .7 

Stark 



.4 

.4 

.4 

Trumbull 

(*) 

(*) 

.5 

Ti 



.5 

Tuscarawas 



2.3 



2.3 

2.3 

Vinton 







, 

4.1 

19.8 

5.4 

29.3 

29.3 

Warren 







.3 

.4 

.7 

.7 

Washington 

(*) 

(*) 

.1 

.1 

(*) 

(*) 

(*) 

(*) 

.1 

Wayne 

(*) 

.1 

(*) 

.1 

.1 

Wyandot 

— 

- — 

— 

— 

(*) 

(*) 

(*) 

Total 

0.3 

0.3 

5.8 

6.4 

25.5 

161.3 

40.6 

227.4 

233.8 

Counties  with  no  production  are  omitted. 
^  Less  than  50  cords. 
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PRODUCTION 
BY  COUNTIES,  IN  CORDS 

I  I  50  OR  LESS 
I  I  50  TO  5,000 
^H    5.000  TO  20.000 

20,000  TO  35.000 
I  I    35,000  TO  50,000 

50,000  OR  MORE 


Figure  4. — Geographical  pat- 
tern of  pulpwood  production 
trom  roundwood  in  the  New 
England  States,  1972. 


Table  I  I . — Pulpwood  production  from  roundwood  in  Southern  New  England,  by  states  and  counties 

and  species  groups,  1972 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

All 
species 

County' 

Spruce 
and 
fir 

Hemlock 

and 
tamarack 

Pine 

Aspen 

^°^'          yellow- 
poplar 

Oak 

and 
hickory 

Other 
hard- 
woods 

Total 

Litchfield 
Middlesex 
New  Haven 
New  London 
Tolland 
Windham 

— 

— 

0.6 
(*) 
2.5 
.3 
.2 
1.0 

CONNECTICUT 
0.6                 — 

(*)                 — 

2.5                 — 

.3                 — 

.2                 — 

1.0                 — 

0.4 

.3 

1.6 

0.4 

.3 

1.6 

0.8 

.6 

3.2 

0.6 
(*) 
2.5 
1.1 
.8 
4.2 

Total 

— 

— 

4.6 

4.6                 — 

2.3 

2.3 

4.6 

9.2 

Barnstable 
Bristol 
Plymouth 
Worcester 

— 

E 

.3 
2.3 
8.7 

.3 

MASSACHUSETTS 

.3                — 

2.3                — 

8.7                  — 
.3                 — 

.3 
1.1 

.4 
1.1 

It 

2.2 

.3 

3.0 

10.9 

.3 

Total 

— 



11.6 

11.6                — 

1.4 

1.5 

2.9 

14.5 

Kent 

Providence 

Washington 

— 

— 

.3 

.5 
.2 

RHODE  ISLAND 
.3                — 
.5                — 
.2                — 

1.1 
.4 
.3 

1.1 
.4 
.3 

2.2 
.8 
.6 

2.5 

1.3 

.8 

Total 

— 

— 

1.0 

1.0                — 

1.8 

1.8 

3.6 

4.6 

^  Counties  with  no  production  are  omitted. 
*  Less  than  50  cords. 
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e    12. — Pulpwood  produ:+ion  from  roundwood  in  Northern  New  England,  by  states  and  counties  and  species  groups,    197: 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
hardwoods 

All 
species 

County' 

and 
fir 

and 
tamarack 

Pine 

Total 

yellow- 
poplar 

and 
hickory 

Total 

MAINE 

Androscoggin 

3.6 

4.4 

18.4 

26.4 

— 

0.8 

15.0 

15.8 

42.2 

Aroostook 

409.3 

19.1 

(*) 

428.4 

16.9 

2.9 

55.5 

75.3 

503.7 

Cumberland 

3.4 

2.9 

13.3 

19.6 

— 

1.2 

22.7 

23.9 

43.5 

Franklin 

37.3 

6.9 

6.8 

51,0 

2.0 

4.1 

77.9 

84.0 

135.0 

Hancock 

37.5 

6.9 

1.9 

46.3 

.6 

.9 

16.7 

18.2 

64.5 

Kennebec 

7.0 

8.0 

13.6 

28.6 

.1 

1.3 

24.0 

25.4 

54.0 

Knox 

8.1 

4.9 

6.8 

19.8 

— 

.5 

10.4 

10.9 

.30.7 

Lincoln 

7.2 

6.1 

12.3 

25.6 

— 

1.0 

18.3 

19.3 

44.9 

Oxford 

35.2 

16.3 

17.3 

68.8 

4.0 

6.1 

116.0 

126.1 

194.9 

Penobscot 

196.7 

63.2 

2.5 

262.4 

4.1 

6.2 

117.0 

127.3 

389.7 

Piscataquis 

185.5 

12.5 

3.6 

201.6 

1.3 

3.2 

61.3 

65.8 

267.4 

Sagadahoc 

2.1 

2.3 

8.3 

12.7 

— 

.2 

4.6 

4.8 

17.5 

Somerset 

163.0 

13.1 

5.8 

181.9 

(*) 

3.1 

.58.6 

61.7 

243.6 

Waldo 

12.4 

6.7 

7.8 

26.9 

.2 

1.0 

18.6 

19.8 

46.7 

Washington 

171.4 

42.4 

7.9 

221.7 

10.3 

3.4 

65.4 

79.1 

300.8 

York 

.4 

.9 

11.3 

12.6 

.2 

.6 

11.6 

12.4 

25.0 

Total 

1,280.1 

216.6 

137.6 

1,634.3 

39.7 

36.5 

693.6 

769.8 

2,404.1 

NEW  HAMPSHIRE 

Belknap 

— 



(*) 

(*) 



— 

— 

— 

(*) 

Carroll 

2.2 

2.2 

0.5 

4.9 

0.1 



4.9 

5.0 

9.9 

Coos 

49.8 

2.6 

1.2 

53.6 

3.0 

— 

125.7 

128.7 

182.3 

Grafton 

1.9 

.3 

.6 

2.8 

.1 



2.9 

3.0 

5.8 

Hillsboro 





.9 

.9 







— 

.9 

Rockingham 





.8 

.8 





— 

— 

.8 

Strafford 





.9 

.9 



. 



— 

.9 

Sullivan 

— 

— 

— 

— 

— 

— 

.1 

.1 

.1 

Total 

53.9 

5.1 

4.9 

63.9 

3.2 

• — 

133.6 

136.8 

200.7 

VERMONT 

Addison 

1.2 

0.3 

0.7 

2.2 

0.3 

0.1 

2.4 

2.8 

5.0 

Bennington 

.2 

.2 

.4 

.8 



— 

3.1 

3.1 

3.9 

Caledonia 

5.7 

.2 

.9 

6.8 

.4 

(*) 

6.8 

7.2 

14.0 

Chittenden 

(*) 





{*) 

.1 

(*) 

.2 

.3 

.3 

Essex 

16.1 

L5 

.3 

17.9 

1.5 

.2 

44.7 

46.4 

64.3 

Franklin 

2.9 

(*) 

.9 

3.8 



(*) 

.5 

.5 

4.3 

Lamoille 

.9 

.2 

2.1 

3.2 



(*) 

.7 

.7 

3.9 

Orange 

(*) 



(*) 

, 

(*) 

(*) 

(*) 

Orleans 

7.2 

.7 

.1 

8.0 

.2 

(*) 

8.8 

9.0 

17.0 

Rutland 

L5 

.2 

1.3 

3.0 

.2 

.2 

5.5 

5.9 

8.9 

Washington 

1.3 

1.3 

— 

— 

1.3 

Windham 

4.4 

(*) 

.1 

4.5 

.1 



(*) 

.1 

4.6 

Windsor 

5.2 

.1 

.1 

5.4 

.1 

.1 

2.4 

2.6 

8.0 

Total 

46.6 

3.4 

6.9 

56.9 

2.9 

0.6 

75.1 

78.6 

135.5 

^  Counties  with  no  production  are  omitted. 
*  Less  than  50  cords. 
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Table    13. — Pulpwood    production   from   roundwood    in   New   York,   by  counties  and   species  groups, 

[In  thousands  of  rough  cords] 


1972 


Softwood 

Hardwood 

Aspen 

Spruce 

Hemlock 

and 

Oak 

Other 

All 

County' 

and 

and 

Pine 

Total 

yellow- 

and 

hard- 

Total 

species 

fir 

tamarack 

poplar 

hickory 

woods 

Albany 









(*) 





(*) 

(*) 

Broome 

(*) 

— 

8.4 

8.4 

(*) 

0.2 

4.1 

4.3 

12.7 

Cattaraugus 

— 

— 



— . 

4.1 

— 

.9 

5.0 

5.0 

Cayuga 

0.1 

— 

— 

.1 

(*) 

— 

— 

(*) 

.1 

Chautauqua 

— 

— 

— 

— 

— 

.9 

.9 

.9 

Chemung 

— 

— 

— 

— 

.6 

.6 

1.2 

2.4 

2.4 

Chenango 

1.2 

— 

— 

1.2 

.1 

.6 

2.9 

3.6 

4.8 

Clinton 

2.4 

0.7 

4.1 

7.2 

1.9 



26.0 

27.9 

35.1 

Cortland 

LI 

— 

1.1 

2.2 





— . 



2.2 

Delaware 

.2 

— 

.9 

LI 

.1 

.5 

3.2 

3.8 

4.9 

Dutchess 

— 

— 

— 

— 

(*) 

— 

(*) 

(*) 

(*) 

Erie 

— 

— 

— 

— 

— 

(*) 

(*) 

(*) 

Essex 

2.6 

3.3 

6.2 

12.1 

3.0 



38.7 

41.7 

53.8 

Franklin 

10.5 

2.1 

2.2 

14.8 

1.3 



12.5 

13.8 

28.6 

Fulton 

.6 

6.4 

2.1 

9.1 

.3 



15.3 

15.6 

24.7 

Genesee 

— 

— 





(*) 

(*) 

(*) 

Greene 

— 

(*) 

.2 

.2 





.2 

.2 

.4 

Hamilton 

5.8 

.7 

.6 

7.1 

.2 



19.9 

20.1 

27.2 

Herkimer 

2.8 



.1 

2.9 



1.4 

1.4 

4.3 

Jefferson 

.3 



1.4 

1.7 

.6 



.9 

1.5 

3.2 

Lewis 

2.1 



2.0 

4.1 

1.0 



16.2 

17.2 

21.3 

Madison 

2.1 





2.1 



2.1 

Montgomery 

.2 

— 



.2 





.4 

.4 

.6 

Niagara 

— 

— 

— 





, 

(*) 

(*) 

(*) 

Oneida 

.6 

— 

2.5 

3.1 

.1 



4.1 

4.2 

7.3 

Onondaga 

1.0 





1.0 

__ 

1.0 

Orleans 

— 









(*) 

(*) 

(*) 

Oswego 

— 

— 

1.0 

1.0 

(*) 



.3 

.3 

1.3 

Otsego 

1.2 

— 

3.0 

4.2 



.4 

.4 

4.6 

Rensselaer 

(*) 

— 

1.3 

1.3 

.3 



.3 

1.6 

St.  Lawrence 

16.8 

3.9 

6.3 

27.0 

3.4 



20.2 

23.6 

50.6 

Saratoga 

.7 

7.6 

12.2 

20.5 

1.4 



22.8 

24.2 

44.7 

Schoharie 

— 



.8 

.8 



.8 

Schuyler 

— 

— 



.2 

.1 

.1 

.4 

.4 

Sullivan 









.1 

.1 

.1 

Tioga 

— . 







.6 

.6 

1.5 

2.7 

2.7 

Tompkins 

.4 

— 



.4 

.1 

.3 

.5 

.9 

1.3 

Warren 

2.4 

7.0 

6.7 

16.1 

.6 

19.8 

20.4 

36.5 

Washington 

.1 

2.7 

2.4 

5.2 

.4 



7.8 

8.2 

13.4 

Wyoming 

— 

— 

— 

.4 

— 

.1 

.5 

.5 

Total 

55.2 

34.4 

65.5 

155.1 

20.7 

2.9 

222.4 

246.0 

401.1 

'Counties  with  no  production  are  omitted 
*  Less  than  50  cords 
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Table    14. — Pulpwood   production  from   roundwood   in   Pennsylvania,   by  counties  and  species  groups, 

[In  thousands  of  rough  cords] 


1972 


Softwood 

Hardwood 

Aspen 

Spruce 

Hemlock 

and 

Oak 

Other 

All 

County' 

and 

and 

Pine 

Total 

yellow- 

and 

hard- 

Total 

specie.s 

fir 

tamarack 

poplar 

hickory 

woods 

Adams 





0.1 

0.1 



2.8 



2.8 

2.9 

Armstrong 

— 

— 

— 

— 

0.1 

.1 

0.7 

.9 

.9 

Bedford 

0.1 

0.5 

5.2 

5.8 

5.9 

11.4 

6.4 

23.7 

29.5 

Berks 

— 

— 

.1 

.1 

— 

.4 

— 

.4 

.5 

Blair 

— 

— 

.2 

.2 

1.0 

5.4 

9.4 

15.8 

16.0 

Bradford 

— 

— 

— 

— 

5.0 

7.2 

13.2 

25.4 

25.4 

Bucks 

— 

— 

— 

— 

(*) 

(*) 

(*) 

( ' ) 

(*) 

Cambria 

(*) 

.2 

.7 

.9 

.1 

.8 

3.1 

4.0 

4.9 

Cameron 

— 

— 

— 

— 

— 

13.4 

13.4 

13.4 

Carbon 

— 

— 

— 

— 

.1 

.5 

.7 

1.3 

1.3 

Centre 

(*) 

.3 

.3 

.6 

.7 

6.6 

10.2 

17.5 

18.1 

Clarion 

(*) 

.1 

.4 

.5 

.1 

.1 

.6 

.8 

1.3 

Clearfield 

.2 

1.1 

2.7 

4.0 

2.0 

7.8 

31.7 

41.5 

45.5 

Clinton 

.1 

.2 

.8 

1.1 

.4 

3.5 

24.0 

27.9 

29.0 

Columbia 

— 

— 

(*) 

(*) 

.2 

1.1 

1.2 

2.5 

2.5 

Crawford 

— 

— 

— 

— 

— 

7.7 

7.7 

7.7 

Cimiberland 

— 

— 

.1 

.1 

— 

1.6 

.7 

2.3 

2.4 

Dauphin 

— 

— 

(*) 

(*) 

(*) 

.3 

.4 

.7 

.7 

Elk 

(.;:) 

(*) 

.1 

.1 

(*) 

2.6 

26.8 

29.4 

29.5 

Erie 

. — 

— 

— 

4.2 

4.2 

4.2 

Fayette 

(*) 

(*) 

(*) 

(*) 

.4 

.6 

.2 

1.2 

1.2 

Forest 





20.5 

20.5 

20.5 

Franklin 

— , 

— 

1.2 

1.2 

— 

7.4 

3.6 

11.0 

12,2 

Fulton 

— 

— 

1.4 

1.4 

— 

3.0 

1.8 

4.8 

6.2 

Huntingdon 

— 

.4 

4.8 

5.2 

1.2 

9.2 

8.5 

18.9 

24.1 

Indiana 

(*) 

(*) 

.7 

.7 

.2 

.5 

.2 

.9 

1.6 

Jefferson 

(*) 

(*) 

.2 

.2 

.1 

2 

3.2 

3.5 

3.7 

Juniata 

.9 

.9 

— 

li 

.6 

2.2 

3.1 

Lackawanna 

— 

— 

— 

— 

.6 

2.8 

4.6 

8.0 

8.0 

Lancaster 

— 

— 

.1 

.1 

— 

.9 

(*) 

.9 

1.0 

Lebanon 

— 

— 

— 

— 

— 

2 

.1 

.3 

.3 

Luzerne 

— 

— 

.1 

.1 

.6 

3.1 

4.5 

8.2 

8.3 

Lycoming 



— 

.1 

.1 

1.8 

8.6 

13.1 

23.5 

23.6 

McKean 









3.9 



26.8 

30.7 

30.7 

Mercer 

— 

— 



— 

(*) 

(*) 

(*) 

(*) 

(*) 

Mifflin 









— , 

.1 

(*) 

.1 

.1 

Monroe 

— 

— 

— 

— . 

.1 

.3 

.5 

.9 

.9 

Montour 





.4 

.4 

— 

.7 

.3 

1.0 

1.4 

Northampton 

— 

— 

— 

— 

— 

— 

.1 

.1 

.1 

Northiunberland 

— 

— 

.3 

.3 

— 

1.0 

.3 

1.3 

1.6 

Perry 





.3 

.3 

.1 

2.5 

1.7 

4.3 

4.6 

Potter 









(*) 

(*) 

18.6 

18.6 

18.6 

Schuylkill 





.3 

.3 

(*) 

2.9 

1.6 

4.5 

4.8 

Snyder 





.5 

.5 

.9 

.4 

1.3 

1.8 

Somerset 

(*) 

.1 

1.2 

1.3 

3.3 

6.4 

5.2 

14.9 

16.2 

Sullivan 





3.0 

T4 

9.2 

14.6 

14.6 

Susquehanna 









2.0 

8.6 

14.8 

25.4 

25.4 

Tioga 

— 







1.5 

1.5 

5.7 

8.7 

8.7 

Union 





(*) 

(*) 



1.2 

.4 

1.6 

1.6 

Venango 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

31.6 

31.6 

31.6 

Warren 

3.3 

26.7 

30.0 

30.0 

Washington 



(*) 

(*) 

(*) 

— 

— 

— 

(*) 

Wayne 



.6 

3.0 

7.1 

10.7 

10.7 

Westmoreland 





„_. 



(*) 

(*) 

(*) 

(*) 

(*) 

Wyoming 

(*) 

(*) 

.1 

.1 

.9 

2.9 

5.3 

9.1 

9.2 

York 

.9 

.9 

— 

2.2 

1.0 

3.2 

4.1 

Total 

0.4 

2.9 

24.2 

27.5 

39.2 

126.9 

372.6 

538.7 

566.2 

^  Counties  with  no  production  are  omitted. 
*  Less  than  50  cords. 
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PRODUCTION 
BY  COUNTIES,  IN  CORDS 

I         I   50  OR  LESS 
I  I   SO  TO  5.000 

^B  5.000  TO  20.000 
I  I  20.000  TO  35.000 
I  I  35.000  TO  50.000 
^H  50.000  OR  MORE 


Figure  5. — Geographical  pat- 
tern of  pulpwood  production 
from  roundwood  in  the  Mid- 
dle Atlantic  States,  1972. 


Table  1 5. — Pulpwood  production  from  roundwood  in  Delaware,  Maryland,  and  New  Jersey,  by  states  and  counties 

and  species  groups,  1972 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

Aspen 

County' 

Spruce 

Hemlock 

and 

Oak 

Other 

All 

and 

and 

Pine 

Total 

yellow- 

and 

hard- 

Total 

species 

fir 

tamarack 

poplar 

hickory 

woods 

DELAWARE 

Kent 





1.0 

1.0 



.2 

.1 

.3 

1.3 

Sussex 

— 

— 

44.7 

44.7 

— 

1.6 

.6 

2.2 

46.9 

Total 

— 

— 

45.7 

45.7 

— 

1.8 

0.7 

2.5 

48.2 

MARYLAND 

Allegany 

0.4 

0.8 

2.2 

3.4 

3.2 

22.6 

6.5 

32.3 

35.7 

Anne  Arundel 

— 



6.8 

6.8 

— 



— 

— 

6.8 

Baltimore 



. 



. 



(*) 



(*) 

(*) 

Calvert 





3.1 

3.1 



(*) 

(*) 

3.1 

Caroline 





2.7 

2.7 



.1 

.1 

2.8 

Carroll 

_ 



(*) 

(*) 



.3 

.2 

.5 

.5 

Cecil 





(*) 

(*) 

(*) 

(*) 

(*) 

Charles 





3.1 

3.1 

1.2 

.7 

1.9 

5.0 

Dorchester 





9.2 

9.2 



.1 

(*) 

.1 

9.3 

Frederick 





.1 

.1 



.6 

.3 

.9 

1.0 

Garrett 

.2 

.5 

1.1 

1.8 

3.3 

23.3 

6.7 

33.3 

35.1 

Hartford 



(*) 

.2 

(*) 

.2 

.2 

Howard 







. 

.1 

.1 

.1 

Montgomery 











(*) 



(*) 

(*) 

Prince  Georges 

— 



(*) 

(*) 



(*) 

(*) 

(*) 

St.  Marys 

— 



4.5 

4.5 





4.5 

Somerset 





8.0 

8.0 









8.0 

Talbot 





.6 

.6 

. 







.6 

Washington 





.4 

.4 



.7 

.4 

1.1 

1.5 

Wicomico 





16.3 

16.3 



.1 

(*) 

.1 

16.4 

Worcester 

— 



23.0 

23.0 

— 

.1 

.1 

.2 

23.2 

Total 

0.6 

1.3 

81.1 

83.0 

6.5 

49.4 

14.9 

70.8 

153.8 

NEW  JERSEY 

Atlantic 

^_ 



5.7 

5.7 

.5 



.5 

6.2 

Burlington 

, 



16.7 

16.7 



.4 



.4 

17.1 

Camden 





2.4 

2.4 





2.4 

Cumberland 





.8 

.8 

.2 



.2 

1.0 

Ocean 

— 

— 

.6 

.6 

— 

— 

.6 

Total 

— 

— 

26.2 

26.2 

— 

1.1 

— 

1.1 

27.3 

Counties  with  no  production  are  omitted. 
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Table  1 6. — Pulpwood  production  from  roundwood  in  West  Virginia,  by  counties  and  species  groups,  1 972 

I  In  thousands  of  rough  cords] 


Softwood 

Hardwood 

Aspen 

Spruce 

Hemlock 

and 

Oak 

Other 

AH 

County' 

and 

and 

Pine 

Total 

yellow- 

and 

hard- 

Total 

species 

fir 

tamarack 

poplar 

hickory          woods 

Barbour 

_ 

_ 

(*) 

(*) 



(*) 



(*) 

(*) 

Berkeley 

(*) 

(*) 

6.2 

6.2 

(*) 

0.5 

0.2 

0.7 

6.9 

Cabell 

0.1 

0.1 

.3 

.5 

(*) 

.1 

(*) 

.1 

.6 

Calhoun 

(*) 

(*) 

.1 

.1 

(*) 

.1 

(*) 

.1 

.2 

Clay 

— 

(*) 

(*) 

— • 

— 

— 

— 

(*) 

Doddridge 

(*) 

.1 

.3 

.4 

(*) 

.3 

.1 

.4 

.8 

Fayette 

— 

(*) 

— 

(*) 

0.3 

.5 

.4 

1.2 

1.2 

Grant 

.1 

.8 

3.1 

4.0 

.7 

11.5 

2.2 

14.4 

18.4 

Greenbrier 

(*) 

.4 

2.4 

2.8 

.4 

.6 

.5 

1.5 

4.3 

Hampshire 

.1 

1.6 

13.2 

14.9 

1.1 

17.2 

3.4 

21.7 

36.6 

Hardy 

(*) 

.4 

1.5 

1.9 

.4 

6.7 

1.3 

8.4 

10.3 

Jackson 

(*) 

.3 

1.2 

1.5 

(*) 

.4 

.1 

.5 

2.0 

Lincoln 

— 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

Marion 

— 

— 

(*) 

(*) 

— 

— 

— • 

— 

(*) 

Marshall 

— 

— 

(*) 

(*) 

— 

— 

— ■ 

— 

(*) 

Mason 

1.0 

.5 

3.5 

5.0 

.1 

.3 

(*) 

.4 

5.4 

Mercer 

(*) 

(*) 

(*) 

(*) 

— 

— 

— 

— 

(•) 

Mineral 

.7 

.3 

2.3 

3.3 

2.1 

11.4 

.7 

14.2 

17.5 

Monongalia 

— 

— 

(*) 

(*) 

— 

— 

— 

— 

(*) 

Monroe 

(*) 

.3 

1.9 

2.2 

5.2 

8.9 

7.9 

22.0 

24.2 

Morgan 

1.0 

.5 

9.0 

10.5 

.7 

4.9 

1.1 

6.7 

17.2 

Nicholas 

— 

— 

(*) 

(*) 

— 

(*) 

— 

(*) 

(*) 

Ohio 







(*) 

— 

(*) 

(*) 

Pendleton 

.2 

.1 

.6 

.9 

.8 

3.1 

.6 

4.5 

5.4 

Pleasants 

(*) 

(*) 

.1 

.1 

(*) 

(*) 

(*) 

(*) 

.1 

Pocahontas 

.3 

.3 

2.0 

2.6 

2,0 

4.7 

2.6 

9.3 

11.9 

Preston 

(*) 

(*) 

(*) 

(*) 

.2 

.9 

.1 

1.2 

1.2 

Putnam 

.5 

.3 

1.8 

2.6 

.1 

.6 

(*) 

.7 

3.3 

Raleigh 

— 

— 

(*) 

(*) 

— 

— 

— 

(*) 

Randolph 

(*) 

(*) 

.1 

.1 

.4 

2.5 

.2 

3.1 

3.2 

Ritchie 

.8 

.4 

2.9 

4.1 

.3 

1.7 

.1 

2.1 

6.2 

Roane 





(*) 

(*) 



(*) 

— 

(*) 

(*) 

Summers 



.1 

.3 

.4 

.2 

.3 

.2 

.7 

1.1 

Taylor 



(*) 

(*) 



— 

— 

(*) 

Tucker 

(*) 

(*) 

.1 

.1 

.3 

1.3 

.1 

1.7 

1.8 

Tyler 

(*) 

(*) 

.2 

.2 

— 

(*) 

— 

(*) 

.2 

Wayne 

(*) 

(*) 

(*) 

(*) 

.1 

.8 

.2 

1.1 

1.1 

Webster 

(*) 

(*) 





— 

— 

(*) 

Wirt 

.4 

.2 

1.2 

1.8 

.1 

.7 

(*) 

.8 

2.6 

Wood 

.8 

.4 

2.8 

4.0 

.3 

2.2 

.1 

2.6 

6.6 

Total 

6.0 

7.1 

57.1 

70.2 

15.8 

82.2 

22.1 

120.1 

190.3 

'  Counties  with  no  production  are  omitted. 
*  Less  than  50  cords. 
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THE  FOREST  SERVICE  of  the  U.  S.  Depart- 
ment of  Agriculture  is  dedicated  to  the  principle  of 
multiple  use  management  of  the  Nation's  forest  re- 
sources for  sustained  yields  of  wood,  water,  forage, 
wildlife,  and  recreation.  Through  forestry  research, 
cooperation  with  the  States  and  private  forest 
owners,  and  management  of  the  National  Forests 
and  National  Grasslands,  it  strives  —  as  directed 
by  Congress  —  to  provide  increasingly  greater 
service  to  a  growing  Nation. 
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FOREWORD 

UNDER  THE  AUTHORITY  of  the  McSweeney-McNary  Forest 
Research  Act  of  May  22,  1928,  and  subsequent  amendments,  the 
Forest  Service,  U.S.  Department  of  Agriculture,  conducts  a  series  of 
continuing  forest  surveys  of  all  states  to  provide  up-to-date  informa- 
tion about  the  forest  resources  of  the  Nation. 

The  first  forest  survey  of  Delaware  was  made  in  1956  by  the  North- 
eastern Forest  Experiment  Station.  A  resurvey  was  made  in  1971 
with  excellent  help  and  cooperation  of  the  Delaware  Department  of 
Natural  Resources  and  Envirormiental  Control.  Aerial  photographs 
used  for  this  survey  were  also  supplied  by  the  Department. 

The  resurvey  of  the  State  was  directed  by  Carl  E.  Mayer,  leader 
of  the  Forest  Survey  Project.  He  was  assisted  by  John  R.  Peters, 
who  supervised  the  field  crews;  Joseph  E.  Barnard  and  David  R. 
Dickson,  who  applied  the  general  sampling  procedures  used  by  the 
Forest  Survey  to  meet  the  specific  requirements  for  the  Delaware 
inventory;  James  T.  Bones,  who,  with  the  cooperation  of  the  Depart- 
ment of  Natural  Resources  and  Environmental  Control,  collected  and 
compiled  data  on  timber  products  output  and  plant  residues;  Teresa 
M.  Bowers,  who  assisted  in  computing  and  compiling  data  for  the 
sampling  design  and  the  Uibles  in  this  report;  and  Carmela  M. 
Hyland,  who  assisted  with  administrative  services  for  the  field  crews 
and  typed  the  manuscript  and  tables. 

The  authors  and  Joseph  E.  Barnard  checked  the  consistency  of  the 
previous  inventory  with  the  new  inventory.  They  made  frequent  use 
of  the  TRAS  model  in  this  phase  of  the  data  analysis  and  in  the  30- 
year  projections  of  timber  volumes. 


Cover   Photo 

A  typical  stand  of  loblolly  pine  in  southern  Delaware. 
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The   Resurvey 

I  HE  FIRST  forest  survey  of  the  timber  re- 
sources in  Delaware  was  made  in  1956. 
Now  the  second  forest  survey  of  the  State, 
15  years  later,  shows  that  a  number  of  sig- 
nificant changes  have  taken  place. 

This  report  summarizes  the  present  timber- 
resource  situation  and  the  changes  that  have 
taken  place  since  the  initial  survey.  It  pre- 
sents the  inventory,  annual  net  growth,  and 
timber  removals  in  more  detail  than  was  pos- 
sible for  the  initial  survey.  Also  included  are 
discussions  of  trends  in  the  timber  supply, 
timber  availability,  and  projections  of  future 
timber  supply. 

Comparisons  of  volume  estimates  given  in 
this  report  were  made  after  putting  the  in- 
itial survey  estimates  on  the  same  basis  as 
the  resurvey.  Growing-stock  volume  in  1957, 
after  such  revision,  was  4  percent  greater 
than  reported  in  The  Timber  Resources  of 
Delaware  (3). 

In  the  resurvey,  all  of  the  initial  field  plots 
were  remeasured  to  provide  estimates  of  aver- 
age annual  net  timber  growth,  average  annual 
timber  removals,  and  land-use  change,  and  to 
update  the  initial  forest-inventory  volume  es- 
timates. To  develop  an  independent  second 
estimate,  new  field  plots  were  established  and 
measured.  These  two  .samples  yielded  inde- 
pendent estimates,  which  were  weighted  and 
combined  to  give  the  current  estimates  of 
forest  area  and  timber  volume  reported  in  this 
publication.  A  more  detailed  discussion  of  the 
design  and  sampling  procedure  can  be  found 
in  the  appendix. 

Sampling  errors,  which  indicate  the  relia- 
bility of  the  estimates,  are  shown  for  most  of 
the  totals  and  subtotals  of  the  new  estimates. 
Definitions  of  forest-survey  terms  and  a  dis- 
cussion about  reliability  of  the  estimates  are 
presented  in  the  appendix.  Users  of  these  tim- 
ber-resource data  are  strongly  advised  to  read 
these  definitions  and  explanations  carefully. 


Higphllglits  off  the   Findings 


In  the  15  years  between  the  initial  forest 
survey  and  the  resurvey,  many  significant 
changes  have  taken  place.  Here  briefly  are 
some  of  the  more  important  findings  of  this 
second  forest  survey  of  the  First  State: 


^ 


Total  sawtimber  volume  increased  28 
percent  to  1,284  million  board  feet; 
however,  softwood  sawtimber  volume 
decreased  4  percent. 


^ 


The  area  of  commercial  forest  land 
declined  since  1957  and  now  totals 
384,400  acres. 


^ 


The  select  white  oak  species  and 
sweetgum  had  the  largest  increases  in 
sawtimber  volume  (more  than  50  per- 
cent). 


^ 


Eighty  percent  of  the  commercial  for- 
est land  is  fully  stocked  with  growing- 
stock  trees;  almost  40  percent  of  the 
commercial  forest  land  is  overstocked 
if  all  live  trees  are  considered. 


^ 


Annual  net  growth  for  1971  was  19 
million  cubic  feet  of  growing  stock, 
including  44  million  board  feet  of 
sawtimber. 


^ 


Delaware  has  the  highest  average  vol- 
ume per  acre  of  any  state  east  of  the 
Mississippi  River.  The  average  vol- 
umes are  1,530  cubic  feet  and  3,340 
board  feet  per  acre. 


^ 


Timber  removals  for  1971  were  13  mil- 
lion cubic  feet  of  growing  stock,  in- 
cluding 24  million  board  feet  of  saw- 
timber. 


^ 


^ 


^ 


Growing-stock  volume  increased  17 
percent  to  588  million  cubic  feet.  Soft- 
wood volume  decreased  20  percent, 
and  hardwood  volume  increased  48 
percent. 


Hardwoods  make  up  70  percent  of  the 
growing-stock  volume.  Oaks  alone 
make  up  about  one-fourth  of  the 
volume. 


Sawtimber  trees  make  up  64  percent 
(373  million  cubic  feet)  of  the  total 
growing-stock  volume. 


^ 


^ 


Volume  of  loblolly  pine  that  was  cut 
between  surveys  was  87  percent 
greater  than  net  growth.  Acreage  of 
this  forest  type  decreased  50  percent, 
and  the  growing-stock  volume  inven- 
tory of  loblolly  pine  decreased  20 
percent. 


Projections  of  future  timber  supply 
show  that,  if  present  removal  trends 
continue,  total  inventory  volume 
would  increase  55  percent;  however, 
the  volume  of  softwoods  would  de- 
crease 44  percent. 


Timber-Resource  Trends 


Thirty  percent  of  Delaware's  land  area  is 
made  up  of  commercial  forest  land.  Another 
1  percent  of  the  land  area  is  classified  as 
noncommercial  forest  land.  Although  the  acre- 
age of  commercial  forest  land  is  relatively  very 
small  in  Delaware  when  compared  with  most 
other  states,  the  average  growing-stock  volume 
per  acre  of  commercial  forest  land  is  greater 
than  that  for  any  other  state  east  of  the  Mis- 
sissippi River.  And  the  timber  volume,  though 
small  in  quantity,  is  important  locally. 

Since  the  first  forest  survey  of  Delaware, 
many  definitions,  procedures,  and  methods 
have  been  changed  as  a  result  of  improved 
forest-inventory  and  data-processing  tech- 
niques. This  means  that,  to  analyze  actual 
trends  between  surveys,  the  initial  survey  es- 
timates must  be  put  on  a  basis  comparable 
to  the  resurvey  estimates.  The  1957  esti- 
mates are  valid  for  the  procedures  and  defini- 
tions used  at  that  time,  and  should  not  there- 
fore be  discounted.  The  trends  in  commercial 
forest-land  area,  growing-stock  volume,  and 
sawtimber  volume  (after  adjustment  of  these 
1957  data  to  the  resurvey  standards)  are 
presented: 


Area  and  Volume 
Commercial  forest  land: 


Growing-stock  volume: 
Softwoods 
Hardwoods 

Total 

Sawtimber  volume: 
Softwoods 
Hardwoods 

Total 


1957  1972       Change 

(thousand  acres) 
385.4  384.4  -1.0 

(million  cubic  feet) 

230.0  184.3  -45.7 

273.1  403.3       +130.2 


503.1 


587.6 


+  84.5 


(million  board  feet) 

435.0          418.0  -17.0 

568.0          865.7  +297.7 

1,003.0       1,238.7  +280.7 


SOME  CHANGES 
IN   FOREST  AREA 

Land-use  changes  between  surveys  resulted 
in  a  negligible  change  in  commercial  forest 
land  for  the  State  as  a  whole.  Commercial 
forest  land  in  1972  totaled  384,400  acres. 
Clearing  of  forest  land  for  urban  development 
during  the  period  between  surveys  totaled 
37,000  acres  (2).  However,  this  loss  of  forest 
land  was  nearly  offset  by  the  reversion  of 
abandoned    farmland    to    forest    land     (6) 

(fig.  1). 

Commercial  forest  land  in  Kent  County  in- 


Flgure  1.  —  Clearing  of  forest  land  for  urban  development  (left)  was 
offset  by  abandoned  farmland  that  is  reverting  to  forest  (right). 


creased  21  percent  (16,000  acres)  to  93,000 
acres.  The  other  two  counties  had  a  total 
decrease  of  17,000  acres.  New  Castle  County's 
commercial  forest  area,  the  smallest  in  the 
State,  decreased  7  percent  (4,000  acres)  to 
56,000  acres.  Commercial  forest  land  in  Sus- 
sex County  decreased  5  percent  (13,000 
acres)  to  236,000  acres  (fig.  2). 

Noncommercial  forest  land  in  the  State — 


Figure   2.  —  Commercial   forest  land   in 
Delaware,  by  counties,  1972. 


7,400  acres — was  located  mainly  in  Sussex 
County — 4,800  acres  of  the  total.  Most  of  the 
noncommercial  forest  land  acreage  was  classi- 
fied as  unproductive  (5,600  acres).  The  re- 
maining 1,800  acres  consisted  of  productive 
forest  land  that  was  administratively  reserved 
from  timber  cutting.  Some  productive  forest 
land  occurs  in  private  estates  that  probably 
will  never  be  put  under  management  for  tim- 
ber products.  Such  land  is  included  in  the 
estimate  of  commercial  forest  land. 

Public  ownership  of  commercial  forest  land 
(almost  all  in  state  forests)  makes  up  almost 
4  percent  of  the  total — 14,000  acres  (fig.  3). 
Forest-industry  holdings  total  about  30,000 
acres  and  make  up  almost  8  percent.  Farmer- 
owned  commercial  forest  land,  including  in- 
corporated farms,  totaled  178,100  acres.  The 
present  farmer-owned  acreage  accounts  for  48 
percent  of  the  private  commercial  forest  land 
in  contrast  to  55  percent  in  1957.  Commercial 
forest  land  in  the  miscellaneous  private  cate- 
gory increased  to  162,600  acres  and  makes  up 
44  percent  of  the  total. 

The  above  estimates  of  privately  owned 
forest  land  are  based  upon  a  canvass  of  forest 
landowners  in  Delaware  that  was  conducted 
concurrently  with  the  survey  of  the  State. 
Further  breakdowns  of  these  ownerships  show 
that  19  percent  (68,800  acres)  of  Delaware's 
privately  owned  commercial  forest  land  is 
owned  by  corporations.  These  include  incor- 
porated farms,  forest  industries,  public  util- 
ities, and  real  estate  development  firms.  Of 
the  individually  owned  commercial  forest  land 
(275,400  acres),  farmers  own  57  percent,  retired 
persons  own  21  percent,  and  a  varied  assort- 
ment of  other  people — including  housewives, 
business  people,  laborers,  and  white-collar 
workers — own  22  percent. 

The  stocking  of  commercial  forest  land  in 
Delaware  is  better  than  that  in  most  states. 
About  80  percent  of  the  commercial  forest 
land  is  fully  stocked  with  growing-stock  trees. 
However,  when  the  stocking  of  rough  and  rot- 
ten trees  is  included  with  the  stocking  of 
growing-stock  trees,  about  40  percent  of  the 
commercial  forest  land  is  overstocked  for  op- 
timum growing  conditions.  The  acreage  of 
nonstocked  commercial  forest  land  (less  than 
10  percent  stocked)  was  negligible. 


Figure  3.  —  State  forests  make  up  4  percent  of  tfie 
commercial  forest  land.  Top,  an  oak-hickory  stand 
on  a  state  forest.  Middle,  entrance  to  Blackbird 
State  Forest.  Bottom,  a  pine  plantation  on  a  state 
forest. 


Sawtimber  stands  in  Delaware  continued  to 
make  up  the  same  proportion  (54  percent)  of 
the  total  commercial  forest  land,  even  though 
the  classification  was  made  differently  from 
that  for  the  initial  survey.  Sawtimber  stands 
totaled  207,000  acres  in  1972  and  averaged 
about  5,400  board  feet  per  acre,  or  17  percent 
more  than  the  average  volume  per  acre  for 
1957.  Poletimber  stands  (83,000  acres)  aver- 
aged 1,300  cubic  feet  per  acre,  and  sapling- 
seedling  stands  (94,000  acres)  averaged  500 
cubic  feet. 

The  four  major  forest  types  that  follow  are 
made  up  of  many  local  forest  types  in  Dela- 
ware. The  local  forest  types  were  classified 
on  the  basis  of  plurality  of  stocking  of  the 
key  indicator  species.  Change  in  area,  causes 
for  the  change,  and  current  acreage  are  given 
for  each  major  type. 

Loblolly -shortleaf  pine. — This  forest  type  is 
made  up  of  all  the  pine  species  in  Delaware 
(however,  most  of  the  trees  are  loblolly  pine). 
In  the  timber  resource  report  for  the  initial 
survey,  it  was  pointed  out  that  the  removals 
of  softwood  (pine)  growing  stock  were  35  per- 
cent greater  than  the  annual  net  growth.  Dur- 
ing the  period  betweeen  surveys,  softwood 
timber  removals  were  even  greater   (fig.  4). 


Figure  4.  —  Natural  stands  of  loblolly  pine  often  do 
not  reach  maturity  because  of  the  high  rate  of  cut- 
ting for  pulpwood. 

fit. 


They  were  about  double  the  average  annual 
net  growth  of  growing  stock. 

As  a  consequence,  the  pine  component  of 
many  timber  stands  became  less  than  50  per- 
cent of  the  stocking,  and  the  classification 
changed  from  lobloUy-shortleaf  .pine  to  oak- 
hickory,  oak-pine,  or  some  other  forest  type. 
The  acreage  of  loblolly-shortleaf  pine  type  in 
1972—99,000  acres— is  one-half  of  what  it 
was  in  1957  (fig.  5).  It  makes  up  one-fourth 
of  the  commercial  forest  area  in  the  State. 
More  than  80  percent  (82,000  acres)  of  this 
type  is  in  Sussex  County. 

Oak-pine. — The  acreage  in  this  type  in- 
creased 2V^  times  between  surveys  to  57,000 
acres.  Some  of  the  increase  was  due  to  the 
reduction  of  the  pine  stocking  to  less  than  50 
percent  in  stands  previously  classified  as  lob- 
lolly-shortleaf pine  forest  type.  Also,  some  of 
the  increase  was  due  to  abandoned  farmland 
that  reverted  to  forest  land  and  had  sufficient 
stocking  of  pine  trees.    The  oak-pine  forest 


Figure  5.  —  Changes  In  commercial  forest  area,  by 
forest  types,  1957-72. 
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Figure  6.  —  A  natural  hardwood  stand  on  an  aban- 
doned field.  This  local  type  (sweetgum  —  yellow- 
poplar)  makes  up  more  than  one-third  of  the  oak- 
hickory  major  forest  type. 


type  makes  up  15  percent  of  the  commercial 
forest  land  in  the  State. 

Oak-hickory. — This  is  now  the  predomi- 
nant forest  type  in  the  State.  The  acreage  in 
this  type  about  doubled  between  surveys — 
now  147,000  acres.  Much  of  the  increase  was 
due  to  decreases  in  pine  stocking  of  stands 
previously  classified  as  loblolly-shortleaf  pine 
or  oak-pine  forest  types.  When  the  pine 
stocking  became  less  than  25  percent  of  the 
total,  the  stand  classification  became  oak- 
hickory.  This  oak-hickory  type  also  includes 
62,000  acres  of  the  local  forest  type,  sweet- 
gum — yellow-poplar,  that  consisted  of  only 
14,000  acres  in  1957.  Part  of  the  increase  in 
the  oak-hickory  type  consists  of  abandoned 
farmland  that  reverted  to  forest  land — often 
to  sweetgum  or  yellow-poplar  (fig.  6). 

The  147,000  acres  in  the  oak-hickory  forest 


type  make  up  38  percent  of  the  commercial 
forest  land  in  the  State.  In  Sussex  County, 
this  forest  type  makes  up  32  percent  of  that 
county's  commercial  forest-land  area,  and  in 
Kent  and  New  Castle  counties,  it  makes  up 
more  than  45  percent. 

Oak-gum-red  maple.  —  This  type  consists 
of  moist-site  hardwood  species.  The  area  totals 
82,000  acres  and  makes  up  21  percent  of  the 
commercial  forest  land  total.  (In  1957  this  was 
called  the  oak-gum-cypress  forest  type,  but 
because  the  stocking  of  baldcypress  was 
negligible  and  the  stocking  of  red  maple  was 
considerable,  the  type  name  was  changed  ac- 
cordingly. )  The  acreage  in  this  type  decreased 
about  8  percent  between  surveys. 

VOLUME   INCREASES 
VARIED  CONSIDERABLY 

Growing-stock  volume  increased  85  million 
cubic  feet  between  surveys  to  588  million  in 
1972.  This  was  an  average  increase  for  all 
species  of  about  17  percent  and  was  due  to 
the  much  larger  volume  of  growth  than  re- 
movals for  hardwood  species.  More  volume  of 
softwoods  was  cut  than  was  replaced  by 
growth  during  the  period.  Consequently,  the 
initial  softwood  inventory  decreased  20  per- 
cent. 

Softwood  species  volume  totaled  184  million 
cubic  feet  in  1972  and  made  up  31  percent  of 


Figure    7.  —  Growing-stock    volume,    by    diameter 
classes,  1957  and  1972. 
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total  growing-stock  volume.  In  1957  softwood 
species  made  up  46  percent  of  the  total.  Hard- 
wood species  volume  totaled  403  million  cubic 
feet  in  1972  and  made  up  69  percent  of  the 
total  volume. 

Distribution  of  total  growing-stock  volume 
by  diameter  classes  reveals  a  decrease  in  the 
6-  and  8 -inch  tree-diameter  classes,  an  average 
decrease  of  almost  3.0  percent  (fig.  7).  Volume 
in  the  10-  and  12-inch  classes  combined  in- 
creased an  average  of  13  percent.  The  com- 
bined volumes  in  the  larger  diameter  classes 
increased  an  average  of  38  percent.  The  de- 
creases in  the  smaller  diameter  classes  were 
due  to  the  heavy  cutting  of  softwoods.  Soft- 
wood volume  in  the  6-  to  12-inch  diameter 
classes  decreased  33  percent  between  surveys. 

Similar  changes  in  board-foot  volume  are 
reflected  in  the  sawtimber  trend.  The  volume 
in  sawtimber  trees  (growing-stock  trees  9.0 
inches  dbh  and  larger  for  softwoods  and  11.0 
inches  and  larger  for  hardwoods)  increased  28 
percent  between  surveys  —  from  1,003  to  1,284 
million  board  feet.  The  board-foot  volume  of 
trees  less  than  16  inches  dbh  increased  15  per- 
cent between  surveys,  and  the  volume  in  trees 
16  inches  dbh  and  larger  increased  almost  45 
percent.  However,  sawtimber  volume  for  the 
softwood  species  decreased  about  4.0  percent 
to  418  million  board  feet  in  1972,  whereas  the 
hardwood  volume  increased  more  than  50  per- 
cent to  866  million  board  feet. 

Loblolly  pine,  which  made  up  40  percent  of 
the  total  board-foot  volume  in  1957,  was  the 
only  major  species  that  decreased  in  volume 
(fig.  8).  This  decrease  was  due  to  the  heavy 
demand  for  this  valuable  species  for  piling, 
veneer,  and  lumber.  The  volume  of  loblolly 
pine  dropped  to  371  million  board  feet  and 
made  up  less  than  30  percent  of  the  total  in 
1972.  Sawtimber  volume  for  the  other  soft- 
wood species  increased  to  47  million  board 
feet,  even  though  growing-stock  volume  for 
these  same  species  decreased  about  15  percent. 

Oaks,  as  a  group,  now  make  up  one-fourth 
of  the  total  sawtimber  volume.  This  group  in- 
creased more  than  60  percent  between  sur- 
veys to  319  million  board  feet  in  1972.  All 
other  hardwood  species  increased  an  average 
of  47  percent. 

Quality  of  loblolly  pine  sawtimber  is  poor. 


Figure  8.  —  Changes  in  board-foot  volume, 
cies,  1957-71. 
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Only  7  percent  of  the  volume  was  in  standard- 
lumber  log  grade  1.  And  for  most  hardwood 
species,  log  quality  is  also  poor.  Eight  percent 
of  the  hardwood  sawtimber  volume  was  classi- 
fied as  log  grade  1  quality.  A  few  species  — 
yellow-poplar,  blackgum  (black  tupelo),  and 
northern  red  oak  —  had  14  to  19  percent  of 
their  volume  in  log  grade  1.  More  than  one- 
third  (37  percent)  of  the  hardwood  sawtimber 
volume  was  classified  as  construction-log 
quality. 

TOTAL   NET  GROWTH 
EXCEEDS  TIMBER 
REMOVALS 

Growing-stock  volume  increased  84  million 
cubic  feet  during  the  15-year  period  between 
surveys  to  588  million  cubic  feet  in  1972.  This 
increase  resulted  from  less  timber  removal 
than  net  growth  during  the  period  —  an  aver- 


age annual  net  change  of  5.7  million  cubic 
feet.  Hardwood  growing-stock  volume  in- 
creased 130  milhon  cubic  feet.  The  large  in- 
crease in  hardwood  volume  more  than  offset 
the  heavy  removal  of  softwood  volume.  Soft- 
wood growing-stock  volume  decreased  46  mil- 
lion cubic  feet. 

Sawtimber  volume  increased  281  million 
board  feet  during  the  same  period  to  1,284 
million  board  feet.  Total  sawtimber  removal 
was  less  than  net  growth,  and  the  average  an- 
nual net  change  was  18.7  million  board  feet. 
The  hardwood  sawtimber  inventory  increased 
52  percent,  for  removals  were  only  30  percent 
of  the  net  growth.  Softwood  sawtimber  volume 
decreased  4  percent  as  a  result  of  removals 
exceeding  growth  by  15  percent. 

Volume  of  Ingrowth  Is  Large 

The  average  annual  change  in  growing-stock 
volume  and  sawtimber  volume  is  the  composite 
of  several  components:  growth  on  initial  vol- 
ume (accretion),  ingrowth,  change  from  a 
merchantable  tree  to  a  rough  or  rotten  tree 
(cull-tree  increment),  mortahty,  and  timber 
removal.  An  unusual  change  in  one  or  more 
of  these  components  could  account  for  an 
unusual  difference  in  the  average  annual 
change.  For  example,  one  species  may  have  had 
unusually  high  mortality,  while  another  may 
have  had  unusually  high  cull-tree  increment. 

For  most  species  in  Delaware,  ingrowth  is 
one  of  the  most  important  components.  It  is 
almost  as  large  as  the  growth  on  the  initial 
volume.  The  volume  of  ingrowth  trees  (grow- 
ing-stock trees  that  were  less  than  5.0  inches 
dbh  on  the  initial  survey  and  that  grew  to  5.0 
inches  dbh  and  larger)  made  up  about  40  per- 
cent of  the  average  gross  growth  of  growing 
stock.  Mortality  of  growing-stock  trees  and 
cull-tree  increment  together  reduced  the  aver- 
age gross  growth  by  more  than  20  percent. 
The  volume  for  each  of  the  components  of 
average  annual  net  change  in  growing  stock 
for  the  period  1957-71  is  shown  below. 


Survivor  growth  of 
growing  stock 

Volume  and  growth  of 
trees  that  became 
poletimber 

Average  annual 
gross  growth 

Cull-tree  increment 
Growing-stock  tree 
mortality 

Average  annual 
net  growth 

Average  annual 
removals 

Average  annual 
net  change 
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Ingrowth  volume  of  growing-stock  trees 
that  grew  into  the  sawtimber-size  class  was 
equal  to  the  volume  of  accretion.  Each  of 
these  components  made  up  50  percent  of  the 
gross  growth  of  48.5  million  board  feet.  The 
volume  of  trees  that  died  and  the  volume  of 


trees  that  became  nongrowing  stock  reduced 
the  volume  of  the  average  annual  gross  growth 
of  sawtimber  almost  15  percent.  The  average 
annual  net  growth  of  41.5  million  board  feet 
exceeded  the  average  annual  removal  of  22.8 
million  board  feet  and  resulted  in  an  average 
annual  change  of  18.7  million  board  feet. 

Growth   Increased 
Faster  Than  Removals 

Annual  net  growth  of  growing-stock  volume 
has  increased  at  a  faster  rate  than  annual 
timber  removals.  Annual  net  growth  for  1956 
was  17.3  million  cubic  feet,  and  for  1971  it 
was  19.2  million  —  an  increase  of  about  10 
percent.  Timber  removals  for  1956  were  11.6 
million  cubic  feet  and  for  1971  were  12.5  mil- 
lion —  an  increase  of  8  percent.  Timber  re- 
moval of  growing  stock  as  a  percent  of  annual 
net  growth  in  1971  was  65  percent,  as  com- 
pared to  67  percent  in  1956  (fig.  9). 


Figure  9.  —  Average  annual  growth  and  rennovals 
and  trends  in  growth  and  removals,  1957-71. 
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The  growth-removal  relationship  for  soft- 
wood growing  stock  is  quite  different  than  that 
for  hardwoods.  The  annual  net  growth  for  soft- 
woods in  1971  was  4.6  million  cubic  feet,  or 
expressed  as  an  annual  rate  based  on  the  in- 
ventory, it  was  2.5  percent.  Softwood  removals 
in  1971  (8.1  million  cubic  feet)  exceeded 
growth  by  76  percent.  In  contrast,  the  annual 
net  growth  for  hardwood  growing  stock  in 
1971  was  14.6  miUion  cubic  feet.  The  hard- 
woods had  a  growth  rate  of  3.6  percent.  Hard- 
wood removals  in  1971  (4.4  million  cubic  feet) 
were  only  30  percent  of  the  net  growth. 

Loblolly  pine  and  other  softwoods  were  the 
only  species  that  showed  greater  removals  of 
growing-stock  volume  in  1971  than  growth 
(fig.  10).  Removals  of  loblolly  pine  growing 
stock  totaled  about  6.6  million  cubic  feet,  and 
annual  net  growth  was  3.5  million.  Loblolly 
pine  accounted  for  53  percent  of  the  total  re- 
movals  for  all  species  in   1971.   Oaks,   as  a 


group,  had  the  greatest  volume  of  net  growth 
—  6.4  million  cubic  feet.  The  corresponding 
volume  of  removals  for  the  oaks  was  1.4  mil- 
lion cubic  feet,  and  this  was  about  one-fifth 
(21  percent)  of  the  growth.  All  other  hard- 
woods had  8.2  million  cubic  feet  of  growth  and 
3.0  million  cubic  feet  of  removals;  the  re- 
movals were  37  percent  of  growth. 

Net  growth  of  sawtimber  in  1971  was  44  mil- 
lion board  feet,  and  sawtimber  removals  totaled 
24  million.  Sawtimber  removals  as  a  percent  of 
annual  net  growth  (55  percent)  were  slightly 
more  than  in  1956  when  they  made  up  46  per- 
cent. Like  growing  stock,  the  sawtimber  re- 
movals and  annual  net  growth  differed  accord- 
ing to  softwood  and  hardwood  species  groups. 
In  1971  softwood  sawtimber  removals  (15  mil- 
lion board  feet)  were  15  percent  more  than  the 
net  growth  of  13  milUon  board  feet;  hardwood 
sawtimber  removals  (9  milhon  board  feet) 
were  71  percent  below  the  net  growth  of  31 
million  board  feet. 


Figure    10.  —  Net   growth   and   removals   of  growing  stock,   by 
species,   1971. 
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Timber-Products   Output 


The  timber-products  output  estimates  for 
1970  (tables  25  and  26)  should  not  be  con- 
fused with  the  estimates  of  annual  timber  re- 
movals for  1971  (tables  20  and  21).  More 
than  just  the  year  is  different.  Timber-prod- 
ucts output  is  that  portion  of  total  timber  re- 
movals that  was  used  for  products.  In  addition 
to  timber  removed  for  products,  timber  re- 
movals include  logging  residues  and  "other 
removals,"  such  as  land  clearing. 

In  this  section,  data  obtained  from  a  field 
canvass  of  all  known  primary  wood  manufac- 
turers that  operated  in  Delaware  in  1970,  and 
data  from  utilization  studies  conducted  during 
logging  operations,  were  used  to  analyze  the 
1970  timber  harvest  and  output  of  timber 
products. 

The  production  of  timber  products  in  Dela- 
ware from  all  sources  totaled  10.0  million 
cubic  feet  in  1970,  a  decrease  of  26  percent 
from  the  total  output  of  13.6  million  cubic 
feet  in  1956.  The  source  of  the  1970  output 
consisted  of  9.7  million  cubic  feet  of  round- 
wood  and  0.3  million  cubic  feet  of  plant  by- 
products. Output  of  roundwood  came  from 
growing-stock  trees  (8.1  miUion  cubic  feet) 
and  from  other  sources,  such  as  rough  and 
rotten  trees  and  trees  from  noncommercial 
forest  land  (1.6  million  cubic  feet). 

Softwood  made  up  two-thirds  of  the  total 


output  from  all  sources  in  1970.  Softwood 
output  had  decreased  30  percent  to  6.8  million 
cubic  feet,  and  the  hardwood  output  had  de- 
creased 18  percent  to  3.3  million  cubic  feet. 
Changes  in  roundwood  production  between 
1956  and  1970  by  products  and  species  groups 
were  very  pronounced.  Sawlog  production  de- 
creased greatly,  and  pulpwood  bolt  produc- 
tion almost  tripled.  The  changes  in  industrial 
roundwood  production  are  shown  in  greater 
detail  in  the  report  The  Timber  Industries  of 
New  Jersey  and  Delaware  (1).  Roundwood 
production  in  Delaware,  by  products,  is  shown 
below  for  1970: 


Million 

cubic  feet 

Percent 

Sawlogs 

1.9 

20 

Veneer  logs 

.9 

9 

Pulpwood  bolts 

5.0 

51 
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.7 

7 

Fuelwood  and  other 

1.2 

13 
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LUMBER  AND  SAWLOGS 

Lumber  production  in  Delaware  reached  a 
record  high  of  55  million  board  feet  in  1909, 
declined  sharply  in  the  next  few  years,  and 
dropped  to  an  all-time  low  of  5.2  miUion  board 
feet  in  1918.  In  the  30-year  period  between 
1930  and  1960,  lumber  production  averaged 


Figure  11.  —  One  hundred  years  of  lunnber  production  in  Dela- 
ware, by  selected  years,  1869-1970. 
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Figure  1  2.  —  Loblolly  pine  sawlogs  at 
a  southern  Delaware  sawmill. 


Figure  1  3. — All  pulpwood  cut  in  Dela- 
ware is  shipped  to  out-of-state  mills  by 
rail  and  by  truck. 


more  than  30  million  board  feet  a  year.  After 
1960,  lumber  production  again  declined 
sharply  to  13.1  million  board  feet  in  1970 
(fig.  11). 

More  than  one-half  (6.8  million  board  feet) 
of  the  lumber  production  in  1970  was  from  the 
hardwood  species  group  (fig.  12).  At  the  time 
of  the  initial  survey,  less  than  one-fourth  (9.4 
out  of  44.5  million  board  feet)  of  the  lumber 
production  was  from  hardwoods. 

PULPWOOD 

Although  there  are  no  woodpulp  mills  in 
Delaware,  the  harvest  of  pulpwood  bolts  in- 
creased almost  three-fold  —  from  22,500  cords 
in  1956  to  62,200  cords  in  1970.  Pulpwood 
bolts  made  up  more  than  one-half  of  the  total 
products  output  in  1970  from  all  sources.  No 
hardwood  pulpwood  bolts  were  cut  in  1956, 
but  in  1970  about  5  percent  of  the  pulpwood 
production  was  made  up  of  hardwood  species. 

Timber-products  output  for  pulpwood  from 
all  sources  totaled  63,700  cords.  Of  this,  50,200 
cords  came  from  growing-stock  trees,  12,000 
cords  came  from  non-growing  stock,  and  1,500 
cords  came  from  plant  byproducts  that  were 
converted  into  chips.  Most  of  the  pulpwood 
and  wood  chips  were  shipped  to  mills  in  tide- 
water Virginia  and  western  Maryland,  but 
some  reached  mills  in  Pennsylvania  and  New 
Jersey  (fig.  13). 

OTHER  PRODUCTS 

Veneer  logs  and  bolts,  cooperage,  piling, 
poles,  posts,  and  fuelwood  (a  total  of  2.8  mil- 
lion cubic  feet)  accounted  for  the  remainder 
of  the  timber-products  output  for  1970  from 
all  sources.  The  combined  volumes  made  up 
29  percent  of  the  total  output.  Of  these  other 
products,  veneer  logs  and  piling  are  the  most 
important;  they  totaled  1.6  million  cubic  feet. 

The  output  of  veneer  logs  and  bolts  was 
greater  for  softwoods  than  for  hardwoods  in 
1970 — 3.0  million  board  feet  for  softwoods  and 
2.3  million  for  hardwoods — in  sharp  contrast 
to  the  output  in  1956  when  there  was  no  soft- 
wood veneer-log  production.  Most  of  the  soft- 
wood veneer  logs  and  bolts  (loblolly  pine) 
were  used  for  the  manufacture  of  yellow  pine 
plywood,    and    some    were    used    for    basket 
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Figure  14.  —  Top,  piling  cut  from  timber  stand  in  southern  Dela- 
ware. Bottom,  piling  in  use  at  the  only  ferry  operating  in  Dela- 
ware. 


veneer.  Three  basket-veneer  mills  were  op- 
erating in  Delaware  in  1956,  but  there  was 
none  in  1970.  The  hardwood  veneer  logs  and 
bolts  (mostly  sweetgum  and  yellow-poplar) 
harvested  in  Delaware  are  shipped  to  mills  in 
Pennsylvania  and  southern  New  Jersey. 

Piling  is  more  valuable  than  sawlogs,  and  a 
few  operators  cut  piling  exclusively  for  specific 
orders  (fig.  14).  Trees  suitable  for  piling  are 
usually  harvested  at  the  same  time  as  sawlogs 
and  are  sorted  out  at  the  roadside  or  at  a  con- 
centration yard.  Softwood  piling  (loblolly 
pine)  made  up  420  thousand  cubic  feet  of  the 
output,  and  hardwood  piling  (mostly  oak) 
made  up  about  280  thousand  cubic  feet.  Total 
output  of  pihng  in  1970  (1.2  million  linear 
feet)  was  37  percent  less  than  it  was  in  1956. 

Fuelwood — the  only  nonindustrial  product 
— accounted  for  almost  1.2  miUion  cubic  feet 
of  output  from  all  sources.  One-half  of  this 
came  from  growing-stock  volume.  Ninety  per- 
cent of  the  fuelwood  volume  was  from  the 
hardwood  species. 


ECONOMIC  IMPORTANCE 
OF  THE  TIMBER   RESOURCE 

Because  Delaware  is  a  small  state  that  has 
a  low  percentage  of  forest  land,  timber  makes 
a  relatively  small  contribution  to  the  State's 
economy.  According  to  the  latest  U.S.  Bu- 
reau of  the  Census  data,  the  manufacturing 
industry  in  Delaware  in  the  first  quarter  of 
1969  accounted  for  42  percent  of  the  State's 
employment  of  176,452  employees  and  54 
percent  of  the  State's  payrolls  of  $308  mil- 
lion (8). 

Timber-based  industries  made  up  a  very 
small  part  in  the  overall  manufacturing  in- 
dustry. Of  the  528  manufacturing  establish- 
ments in  Delaware  that  had  an  average  of 
70,700  employees  in  1967,  only  61  establish- 
ments with  about  2,200  employees  (3.1  per- 
cent of  the  total)  were  in  the  timber-based 
industries.  The  lumber  and  wood  products 
industry,  SIC-24,  (Standard  Industrial  Classi- 
fication by  the  U.S.  Bureau  of  the  Census) 
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employed  about  500;  the  furniture  and  fix- 
tures industry,  SIC-25,  employed  about  200; 
and  the  paper  and  allied  products,  SIC-26, 
employed  about  1,500  (7). 

Value  added  by  manufacturing  is  indicative 
of  the  relative  economic  importance  of  a  man- 
ufacturing industry.  Value  added  is  the  dif- 
ference been  the  cost  of  goods  and  services 
purchased  by  a  manufacturer  and  the  value 
of  the  products  sold.  The  U.S.  Bureau  of 
the  Census  reported  that  in  Delaware  the 
value  added  by  manufacturing  in  1967  totaled 
$958  miUion.  The  value  added  by  the  timber- 
based  industries  probably  would  not  exceed 
$20  million,  2  percent  of  that  total.  The  lum- 
ber and  wood  products  industry  created  a 
$4.1  million  value  added,  and  the  furniture 
and  fixtures  industry  created  a  $1.7  million 
value  added.  However,  the  Bureau  of  the 
Census  did  not  disclose  how  much  value 
added  resulted  from  the  paper  and  allied 
product  industry. 

Even  though  the  timber  industry  contrib- 
utes much  less  than  the  rest  of  the  manu- 
facturing industry  to  the  economy  of  the 
State  as  a  whole,  timber  is  a  valuable  re- 
source to  rural  Sussex  County.  This  county 
has  51  percent  of  the  cropland  and  61  per- 
cent of  the  forest  land  in  the  State. 


How  Much  Timber 
Could  Be  Harvested? 

Softwood  timber  is  being  overcut,  and 
in  each  succeeding  year  less  softwood  is 
harvested  than  in  the  preceding  year.  Nor- 
mal species  succession  in  this  region  tends 
towards  the  more  tolerant  hardwoods.  In 
the  absence  of  disturbances,  including  special 
efforts  to  favor  the  pine,  stands  will  naturally 
revert  to  hardwoods  in  time.  This  may  not 
be  all  bad,  especially  on  sites  that  can  sup- 
port high-quality  hardwoods.  Many  years 
will  pass  before  the  softwood  timber  removals 
can  be  increased  and  yet  not  exceed  the 
annual  net  growth. 

In  1971  the  total  annual  net  growth  of 
hardwoods  was  14.6  million  cubic  feet.  The 
volume  of  hardwood  growing-stock  removals 


was  4.4  million  cubic  feet.  The  difference  be- 
tween net  growth  and  removals  is  often 
thought  of  as  the  volume  of  additional  timber 
that  could  be  harvested  without  reducing  the 
growing-stock  inventory  volume.  However, 
the  actual  volume  of  hardwood  that  could 
be  harvested  is  much  less  than  this  difference, 
for  a  variety  of  reasons.  No  attempt  has  been 
made  to  determine  the  volume  of  softwood 
or  hardwood  timber  that  can  be  bought  or 
sold  on  the  open  market. 

Most  of  the  timber  in  Delaware  is  owned 
by  farmers  and  miscellaneous  private  owners. 
Some  of  these  owners  may  be  unwilling  to  sell 
timber  under  any  circumstances.  Others  may 
be  unwilling  to  sell  at  current  market  prices. 
In  a  recent  study  of  the  marketing  of  forest 
products  in  Delaware  was  a  statement  that 
".  .  .  two  of  the  larger  operators  indicated  a 
difficulty  in  buying  a  sufficient  supply  of 
timber"  (5). 

In  the  ownership  study  conducted  by  the 
Northeastern  Station,  it  was  revealed  that  63 
percent  of  the  non-corporate  forest  land- 
owners in  Delaware  have  owned  their  forest 
land  for  10  years  or  more  and  account  for 
69  percent  of  the  non-corporate  commercial 
forest  land.  Over  one-half  of  the  forest  land- 
owners in  Delaware  have  harvested  timber. 

Nearly  55  percent  of  the  owners  in  Dela- 
ware indicated  that  they  owned  forest  land 
because  it  was  "part  of  their  residence."  The 
next  most  common  reason  (from  24  percent 
of  the  owners)  was  land  investment.  Only  a 
small  percentage  of  the  owners  stated  that 
they  owned  forest  land  primarily  for  timber 
production. 

About  95  percent  of  the  commercial  forest 
land  is  owned  by  those  people  who  have  had 
timber  harvests  in  the  past.  Owners  of  77 
percent  of  the  commercial  forest  land  (273,- 
000  acres)  plan  to  harvest  timber  within  the 
next  10  years,  and  owners  of  15  percent  of 
the  commercial  forest  land  (57,000  acres) 
may  or  may  not  harvest  timber.  And  the 
owners  of  8  percent  of  the  commercial  forest 
land  (29,000  acres)  plan  never  to  harvest  any 
timber;  therefore,  the  maximum  acreage  of 
commercial  forest  land  available  for  timber 
harvesting  is  less  than  341,000  acres. 
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mber-Supply  Outlook 


Preceding  sections  of  this  report  have 
pointed  out  that  timber  removals  of  softwood 
species  were  much  greater  than  annual  net 
growth  and  that  timber  removals  for  hard- 
wood species  were  much  less  than  growth. 
This  section  presents  the  results  of  several 
projections  for  the  two  major  species  groups 
— softwoods  and  hardwoods.  The  main  ques- 
tion is:  What  might  be  the  future  timber 
supply  in  Delaware? 

In  answer  to  this  question,  two  separate 
projections  based  upon  different  basic  assump- 
tions are  presented.  Both  projections,  how- 
ever, have  three  assumptions  in  common:  (1) 
the  total  area  of  commercial  forest  land  in 
Delaware  will  remain  fairly  constant;  (2) 
diameter-growth  rates  by  species  groups, 
based  upon  the  average  annual  net  growth 
between  surveys,  will  hold  for  the  next  30 
years:  and  (3)  trends  in  forestry  programs 
will  continue  at  the  same  rate  as  in  the  past. 


Figure    15.  —  First 
movals  in  2002. 
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FIRST  PROJECTION: 
GROWTH   EQUALS 
REMOVALS   IN  2001 

This  first  projection  is  based  on  the  ob- 
jective that  the  annual  net  growth  and  re- 
moval of  growing  stock  will  be  brought  into 
balance  in  30  years  (table  29).  Also,  timber 
available  for  cutting  can  be  assumed  to  be 
that  amount  that  will  bring  annual  net 
growth  and  timber  removals  into  balance  at 
the  end  of  30  years  (fig.  15).  From  the  trend 
curves  of  timber  removals  and  corresponding 
annual  net  growth  for  softwoods  and  for 
hardwoods,  the  following  tabulation  shows 
for  specified  years  the  annual  growth  and 
available   cut,   in  millions  of  cubic  feet: 


ALL  SPECIES 


SOFTWOODS 
ONLY 


Year 

1971 
1981 
1991 
2001 


Annual 
growth 

19.2 
19.8 
19.8 
19.6 


Available    Annual  Available 
cut  growth  cut 


12.5 
16.0 
17.9 
19.5 


4.6 
3.5 
2.6 
2.3 


8.1 
5.5 
3.7 
2.3 


Under  this  projection,  the  inventory  of 
growing  stock  would  increase  from  588  mil- 
lion cubic  feet  in  1972  to  670  miUion  cubic 


feet  in  2002.  However,  this  increase  would 
take  place  entirely  in  the  hardwood  species 
group.  The  hardwood  inventory  volume 
would  increase  31  percent  to  530  million 
cubic  feet,  but  the  softwood  inventory  volume 
would  decrease  24  percent  to  140  million 
cubic  feet.  Unless  timber  cutting  of  hard- 
woods is  greatly  accelerated,  annual  net 
growth  and  annual  removals  will  not  come 
into  balance  at  the  end  of  the  30-year  period. 

SECOND   PROJECTION: 
REMOVALS   FOLLOW 
1956-71   TREND 

The  softwood  and  hardwood  projections 
are  based  on  the  assumption  that  the  trend 
of  removals  for  1956-71  will  continue  through 
the  next  30  years.  The  timber  removal  rates, 
however,  are  considerably  different  for  soft- 
woods than  for  hardwoods.  During  the  15- 
year  period  between  surveys,  softwood  re- 
movals decreased  an  average  of  0.6  percent 
per  year  and  hardwood  removals  increased 
4.2  percent  per  year. 
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Current  timber  removals  of  all  species 
combined  are  about  65  percent  of  annual 
net  growth,  but  softwood  timber  removals 
were  much  greater  than  annual  growth.  Un- 
der this  projection  (1971  to  2001),  total  re- 
movals of  growing  stock  would  increase  from 
12.5  million  to  13.2  million  cubic  feet  in  the 
year  2001.  Annual  net  growth  would  increase 
from  19.2  million  to  28.5  million  cubic  feet. 
At  the  same  time,  the  total  growing-stock 
inventory  volume  would  increase  from  588 
million  to  910  million  cubic  feet  in  2002 
(fig.  16). 

The  inventory  volume  for  all  species  com- 
bined would  increase  55  percent  in  the  30- 
year  period.  Softwoods  made  up  31  percent 
of  the  inventory  volume  in  1972,  but  would 
make  up  only  11  percent  of  the  inventory 
volume  in   2002   if  present  trends  continue. 

Annual  cut  of  all  species  would  increase 
slightly  during  the  period — only  6  percent — 
and  annual  net  growth  would  increase  48  per- 
cent. Softwoods  in  Delaware  are  being  greatly 
overcut.  They  made  up  65  percent  of  the 
timber  removals  in  1971,  and  by  2001  they 
will  make  up  less  than  30  percent.  These 
projections  based  on  present  trends  show 
that  softwood  timber  removals  in  2001  will 
be  less  than  half  of  what  they  were  in  1971 
and  that  hardwood  timber  removals  will  be 
more  than  double. 


Figure  16.  —  Second  projection:  rennovals  continue 
present  trend. 
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Figure  1  7.  —  Service  for  woodland  owners  is  available  through 
the  Forestry  Section  of  the  Delaware  Department  of  Agriculture. 
Headquarters  are  in  Dover. 
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At  the  time  of  the  initial  survey,  the  total 
volume  of  timber  growth  was  49  percent 
greater  than  the  volume  of  timber  cut,  and 
softwood  growth  was  less  than  softwood  cut. 
However,  the  timber-volume  inventory  in- 
creased greatly  between  surveys.  In  1957  the 
growing-stock  volume  per  acre  was  1,300 
cubic  feet,  and  in  1972  the  volume  per  acre 
had  increased  to  1,500  cubic  feet.  And,  along 
with  the  increases  in  timber  volume,  about 
40  percent  of  the  present  timber  stands  are 
overstocked,  including  rough  and  rotten  trees. 

Delaware  has  a  much  higher  volume-per- 
acre  annual  net  growth  than  most  eastern 
states.  In  1956  the  commercial  forest  land  in 
Delaware  was  producing  45  cubic  feet  of  net 
growth  per  acre,  and  in  1971  the  rate  had 
increased  to  50  cubic  feet  per  acre.  And  yet, 
the  potential  is  even  greater.  Only  one-third 
of  the  commercial  forest  land  has  a  potential 
site  productivity  of  less  than  50  cubic  feet  of 
growth  per  acre  (table  8).  Thirty-six  percent 
of  the  commercial  forest  land  has  the  po- 
tential of  50  to  85  cubic  feet  per  acre,  and 
31  percent  has  the  potential  of  more  than 
85  cubic  feet  per  acre. 

The  highly  productive  forest  soils  through- 
out most  of  the  State  favor  improvement  of 
the  timber  resource.  Forests  in  the  State 
would  become  more  valuable  if  a  greater  pro- 
portion of  the  timber  were  in  softwood 
species,  in  larger-size  trees,  and  in  trees  of 
higher  quality. 

Loblolly  pine  is  the  species  in  greatest  de- 
mand, and  it  is  being  greatly  overcut.  Before- 
and  after-harvest  treatment  of  stands  that 
contain  loblolly  pine  is  needed  to  insure  con- 
tinuation of  the  pine  stocking  and  to  reduce 
hardwood  competition.  Planting  of  pine  is 
not  enough;  a  follow-through  is  urgently 
needed  to  keep  the  low-quality  hardwoods  in 
check.  Cutting  practices  that  discourage  low- 
quality  hardwoods  are  needed. 

Increased  forest  management  would  help 
make  the  forests  a  more  valuable  resource. 
Woodland  management  service  is  available 
upon  request.  This  is  a  free  service  of  the 
Delaware   State   Department  of  Agriculture, 


Division  of  Production  and  Promotion,  For- 
estry Section,  headquartered  in  Dover  (fig. 
17).  The  objectives  of  this  service  are:  (1) 
to  encourage  woodland  owners  to  produce 
more  and  better  forest  crops  and  (2)  to  es- 
tablish new  forest  crops  on  idle  land. 

To  accomplish  the  first  objective,  timber 
stand  improvement  (TSI)  needs  to  be  done 
to  increase  the  proportion  of  pine  and  high- 
quality  hardwoods.  Many  of  the  rough  and 
rotten  trees  that  occupy  valuable  growing 
space  should  be  cut  or  girdled  (fig.  18).  Many 
of  the  pine  plantations  that  have  been  estab- 
lished over  the  years  are  in  urgent  need  of 
thinning  and  pruning. 

The  timber  in  the  6-  to  12-inch  dbh  classes 
has  been  cut  more  heavily  than  in  the  larger 


Figure  18.  —  Old  rough  and  rotten  trees  that  remain 
after  timber  harvesting  often  hinder  valuable  natural 
growth. 
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diameter  classes,  especially  poletimber-size 
loblolly  pine.  The  result  shows  up  quite 
clearly  in  figure  7  (growing-stock  volume  by 
diameter  classes) ;  growing-stock  volume  in 
the  6-  and  8-inch  dbh  classes  is  actually  less 
now  than  in  1957.  Many  more  of  the  smaller- 
diameter  trees  need  to  be  left  uncut  to  grow 
into  larger  size  and  better  quality  sawtimber. 
Loblolly  pine  stands  are  the  most  profitable 
of  all  the  forest  types  in  Delaware.  Many  of 
the  best  loblolly  pine  stands  originated  on 
old-field  sites.  Unfortunately,  hardwoods  also 
invaded  these  areas.  Conditioning  treatments 
applied  in  advance  of  the  main  harvest  cut- 
ting to  increase  the  proportion  of  pine  in  the 
next  stand  are  recommended  (4).  Loblolly 
pine  grows  well  in  Sussex  County;  however, 
it  is  being  overcut  heavily.  In  1971  the  an- 
nual net  growth  was  3.5  million  cubic  feet, 
and  timber  removals  were  6.6  milhon  cubic 
feet.  Therefore  it  is  very  important  to  apply 
conditioning  treatments  to  help  build  back 
the  supply  of  this  valuable  species. 


To  accomplish  the  second  objective  —  to 
establish  new  forest  crops  on  idle  land — Dela- 
ware has  supplied  forest  trees  for  many  years 
to  farmers  and  other  woodland  owners  to 
plant  on  their  cut-over  forest  land  or  idle 
cropland  (fig.  19).  The  State  constructed  a 
new  forest-tree  nursery  at  Ellendale  in  1970 
to  replace  a  former  one.  The  present  nursery 
produced  almost  one  million  seedlings  for 
distribution  in  1972.  The  output  consisted 
of  loblolly  pine,  white  pine,  Norway  spruce, 
Douglas-fir,  Japanese  black  pine,  baldcypress, 
and  yellow-poplar. 

Seedlings  ready  for  transplanting  can  be 
purchased  from  the  State  nursery  for  about 
$7  per  thousand.  Much  of  the  field  planting 
is  done  in  the  spring,  but  fall  planting  has 
become  more  favored  by  landowners  in  re- 
cent years.  The  recommended  spacing  is  ap- 
proximately 600  to  800  seedlings  per  acre. 
The  1972  production  at  the  Ellendale  nursery 
was  large  enough  for  planting  more  than 
1,000  acres. 


Figure   19.  —  Seedlings  that  are  grown  and   bundled  at  Dela- 
ware's tree  nursery  often  become  part  of  a  Tree  Farm. 
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DEFINITION   OF  TERMS 

Land -Area  Classes 

Land  area.  —  (a)  Bureau  of  the  Census.  The  area 
of  dry  land  and  land  that  is  temporarily  or  partly 
covered  by  water,  such  as  marshes,  swamps,  and 
river  flood  plains;  streams,  sloughs,  estuaries,  and 
canals  that  are  less  than  l^  statute  mile  in  width; 
and  lakes,  reservoirs,  and  ponds  that  are  less  than 
40  acres  in  area,  (b)  Forest  Survey.  The  same  as 
the  Bureau  of  the  Census,  except  that  the  minimum 
width  of  streams,  etc.,  is  120  feet,  and  the  minimum 
size  of  lakes,  etc.,  is  1  acre. 

Forest  land.  —  Land  that  is  at  least  16.7  percent 
stocked  (contains  at  least  7.5  square  feet  of  basal 
area)  by  forest  trees  of  any  size,  or  that  formerly 
had  such  tree  cover  and  is  not  currently  developed 
for  nonforest  use.  (Forest  trees  are  woody  plants 
that  have  a  well-developed  stem  and  usually  are 
more  than  12  feet  in  height  at  maturity.)  The  mini- 
mum area  for  classification  of  forest  land  is  1  acre. 

Commercial  forest  land.  —  Forest  land  that  is  pro- 
ducing or  capable  of  producing  crops  of  industrial 
wood  (more  than  20  cubic  feet  per  acre  per  year) 
and  is  not  withdrawn  from  timber  utilization.  (In- 
dustrial wood:  all  roundwood  products  except  fuel- 
wood.) 

Noncommercial  forest  land.  —  Forest  land  that  is 
incapable  of  yielding  timber  crops  because  of  adverse 
site  conditions  (unproductive  forest  land),  and  pro- 
ductive forest  land  that  is  withdrawn  from  com- 
mercial timber  use  (productive-reserved  forest  land). 

Productive-reserved  forest  land.  —  Forest  land  that 
is  sufficiently  productive  to  qualify  as  commercial 
forest  land,  but  is  withdrawn  from  timber  utilization 
through  statute,  administrative  designation,  or  ex- 
clusive use  for  Christmas-tree  production. 

Unproductive  forest  land.  —  Forest  land  that  is 
incapable  of  producing  20  cubic  feet  per  acre  per 
year  of  industrial  wood  under  natural  conditions, 
because  of  adverse  site  conditions. 

Nonforest  land.  —  Land  that  has  never  supported 
forests,  and  land  formerly  forested  but  now  in  non- 


forest use  such  as  for  crops,  improved  pasture,  resi- 
dential areas,  and  the  like. 

Ownership  Classes 

Federal.  —  Lands  (other  than  National  Forests) 
that  are  administered  by  Federal  agencies. 

State.  —  Lands  that  are  owned  by  the  State  of 
Delaware  or  leased  to  the  State  for  50  years  or  more. 

County  and  municipal.  —  Lands  that  are  owned  by 
counties  and  local  public  agencies  or  municipalities 
or  leased  to  them  for  50  years  or  more. 

Forest  industry.  —  Lands  that  are  owned  by  com- 
panies or  individuals  operating  wood-using  plants. 

Farmer-owned.  —  Lands  that  are  owned  by  farm 
operators,  whether  part  of  the  farmstead  or  not.  Ex- 
cludes land  leased  by  farm  operators  from  nonfarm 
owners. 

Miscellaneous  private.  —  Privately  owned  lands 
other  than  forest-industry  and  farmer-owned  lands. 

Stand-Size  Classes 

Stand.  —  A  growth  of  trees  (see  definitions  under 
"Tree  Classess")  on  a  minimum  of  1  acre  of  forest 
land  that  is  at  least  16.7  percent  stocked  by  forest 
trees  of  any  size. 

Sawtimber  stands.  —  Stands  that  are  at  least  16.7 
percent  stocked  with  growing-stock  trees,  with  half 
or  more  of  total  stocking  in  sawtimber  or  poletimber 
trees,  and  with  sawtimber  stocking  at  least  equal 
to  poletimber  stocking. 

Poletimber  stands.  —  Stands  that  are  at  least  16.7 
percent  stocked  with  growing-stock  trees  of  which 
half  or  more  of  this  stocking  is  in  poletimber  and/or 
sawtimber  trees  and  with  poletimber  stocking  exceed- 
ing that  of  sawtimber. 

Sapling-seedling  standr,.  —  Stands  that  are  at  least 
16.7  percent  stocked  with  growing-stock  trees  of 
which  more  than  half  of  the  stocking  is  saplings 
and/or  seedlings. 

Nonstocked  areas.  —  Commercial  forest  land  that 
is  less  than  16.7  percent  stocked  with  growing-stock 
trees. 


19 


Stocking  Classes 

Stocking.  —  The  degree  of  occupancy  of  land  by 
trees,  measured  in  terms  of  basal  area  of  trees  in 
a  stand  compared  to  the  basal  area  of  trees  required 
to  utilize  fully  the  growth  potential  of  the  land.  The 
actual  stocking  at  a  point  was  evaluated  against  a 
standard  of  75  square  feet  of  basal  area  per  acre 
(see  definition  of  basal  area  under  "Tree  Measure- 
ment and  Volume").  The  stocking  percentage  for  a 
sample  plot  is  derived  from  the  stocking  for  each  of 
10  points.  Three  categories  of  stocking  are  used: 

All   live   trees. — These   are  used  in  the   classi- 
fication of  forest  land  and  forest  types. 
Growing-stock    trees.  —  These    are    used    in    the 
classification  of  stand-size  classes. 
Desirable  trees.  —  These  are  used  in  the  classi- 
fication of  area-condition  classes. 

The  degree  of  plot  stocking  is  viewed  as  a  range 
of  values  rather  than  single  points.  A  fully  stocked 
stand  lies  within  the  range  of  100  to  133  percent  of 
the  basal-area  standard.  An  overstocked  stand  con- 
tains more  than  133  percent.  The  range  for  medium 
stocking  is  60  to  100  percent  and  for  poor  stocking 
is  16.7  to  60  percent  of  the  basal-area  standard. 
Forest  land  with  less  than  16.7  percent  of  the  basal- 
area  standard  is  classed  as  nonstocked. 

Tree  Classes 

Forest  trees.  —  Woody  plants  that  have  a  well- 
developed  stem  and  usually  are  more  than  12  feet 
in  height  at  maturity. 

Commercial  species.  —  Tree  species  that  are 
presently  or  prospectively  suitable  for  industrial 
wood  products.  Excludes  species  of  typically  small 
size,  poor  form,  or  inferior  quality,  such  as  haw- 
thorn and  sumac. 

Growing-stock  trees.  —  Live  trees  of  commercial 
species  that  are  classified  as  sawtimber,  poletimber, 
saplings,  and  seedlings;  that  is,  all  live  trees  of  com- 
mercial species  except  rough  and  rotten  trees.  (See 
definitions  under  "Class  of  timber.") 

Acceptable  trees.  —  Growing-stock  trees  of  com- 
mercial species  that  meet  specified  standards  of  size 
and   quality,   but  do  not  qualify  as  desirable  trees. 

Desirable  trees.  —  Growing-stock  trees  of  com- 
mercial species;  (a)  that  have  no  serious  quality  de- 
fects that  limit  present  or  prospective  use  for  timber 
products,  (b)  that  are  of  relatively  high  vigor,  and 
(c)  that  contain  no  pathogens  that  may  result  in 
death   or  serious  deterioration  before  rotation  age. 

Rotten  trees.  —  Live  trees  of  commercial  species 
that  do  not  contain  at  least  one  12-foot  sawlog  or 
two  noncontiguous  sawlogs,  each  8  feet  or  longer, 
now  or  prospectively,  and  do  not  meet  regional  speci- 
fications for  freedom  from  defect  primarily  because 
of  rot;  that  is,  when  more  than  50  percent  of  the 
cull  volume  in  a  tree  is  rotten. 

Rough  trees.  —  (a)  The  same  as  above,  except 
that  rough  trees  do  not  meet  regional  specifications 
for  freedom  from  defect  primarily  because  of  rough- 
ness or  poor  form,  and  (b)  all  live  trees  that  are  of 
noncommercial  species. 

Site -Quality  Classes 

Site  class.  —  A  classification  of  forest  land  in 
terms  of  inherent  capacity  to  grow  crops  of  indus- 
trial wood.  Classifications  are  based  upon  the  mean 
annual  growth  of  growing  stock  attainable  in  fully 
stocked  natural  stands  at  culmination  of  mean  an- 
nual growth. 


Forest  Types 

Forest  type.  —  A  classification  of  forest  land  based 
upon  the  species  forming  a  plurality  of  live-tree 
stocking.  The  many  local  forest  types  in  Delaware 
were  combined  into  the  following  major  forest  types: 

Loblolly -shortleaf  pine.  —  Forests  in  which  loblolly 
pine,  shortleaf  pine,  or  other  southern  yellow  pines, 
singly  or  in  combination,  make  up  a  plurality  of  the 
stocking.  Includes  a  small  acreage  of  the  eastern  red- 
cedar  type.  (Common  associates  include  sweetgum, 
black  tupelo,  and  southern  red  oak.) 

Oak-pine.  —  Forests  in  which  oaks  or  hickory, 
singly  or  in  combination  make  up  a  plurality  of  the 
stocking,  but  in  which  southern  pines  make  up  25 
to  50  percent  of  the  stocking. 

Oak-hickory .  —  Forests  in  which  oaks  or  hickory, 
singly  or  in  combination,  make  up  a  pluraliy  of  the 
stocking,  except  where  southern  pines  make  up  25 
to  50  percent,  in  which  case  the  stand  would  be 
classified  oak-pine.  (Common  associates  include 
yellow-poplar,  sweetgum,  and  red  maple.) 

Oak-gum-red  maple.  —  Forests  in  which  oak,  gum, 
or  red  maple,  singly  or  in  combination,  make  up  a 
plurality  of  the  stocking.  Although  there  is  some 
baldcypress  in  Delaware,  none  was  tallied  on  the 
sample  plots.  (Common  associates  include  beech 
and  sweetbay.) 

Class  of  Timber 

Softwoods.  —  Coniferous  trees  that  are  usually 
evergreen,  having  needles  or  scalelike  leaves. 

Hardwoods.  —  Dicotyledonous  trees  that  are  usu- 
ally broad-leaved  and  deciduous. 

Sawtimber  trees.  —  Live  trees  of  commercial 
species:  (a)  that  are  of  the  following  minimum 
diameters  at  breast  height  —  softwoods  9.0  inches 
and  hardwoods  11.0  inches,  and  (b)  that  contain  at 
least  one  12-foot  merchantable  sawlog  and  meet 
regional  specifications  for  freedom  from  defect. 

Poletimber  trees.  —  Live  trees  of  commercial  com- 
mercial species  that  meet  regional  specifications  of 
soundness  and  form,  and  are  at  least  5.0  inches  dbh 
but  are  smaller  than  sawtimber  size. 

Saplings.  —  Live  trees  of  commercial  species  that 
are  1.0  to  5.0  inches  dbh  and  of  good  form  and  vigor. 

Seedlings.  —  Live  trees  of  commercial  species  that 
are  less  than  1.0  inches  dbh  and  are  expected  to 
survive. 

Rough  and  rotten  trees.  —  See  definitions  under 
"Tree  Classes." 


Timber  Measurement 
and  Volume 

Basal  area.  —  The  area  in  square  feet  of  the  cross- 
section  at  breast  height  of  a  single  tree,  or  of  all 
the  trees  in  a  stand,  usually  expressed  as  square  feet 
of  basal  area  per  acre. 

Board  foot.  —  A  unit  of  lumber  measurement  1 
foot  long,  1  foot  wide,  and  1  inch  thick,  or  its  equiv- 
lent.  By  forest-survey  convention,  softwoods  less  than 
9.0  inches  dbh  and  hardwoods  less  than  11.0  inches 
dbh  do  not  contain  board-foot  volume. 

Diameter  at  breast  height  (dbh).  —  The  diameter 
outside  bark  of  a  standing  tree  measured  at  4V2 
feet  above  the  ground. 

Growing-stock  volume.  —  Net  volume,  in  cubic 
feet,  of  live  growing-stock  trees  that  are  5.0  inches 
dbh  and  over,  from  a  1-foot  stump  to  a  minimum  4.0- 
inch  top  diameter  outside  bark  of  the  central  stem, 
or  to  the  point  where  the  central  stem  breaks  into 
limbs.  Net  volume  equals  gross  volume  less  deduc- 
tion for  rot. 
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A  statistical  and  analytical  report  of  the  second  forest  survey  of 
Delaware.  Trends  in  forest-land  area,  timber  volume,  annual 
growth,  and  timber  removals  are  discussed.  Timber  products 
output  by  forest  industries,  based  upon  a  canvass  of  industries 
in  1970,  and  the  importance  of  timber  to  the  State's  economy 
are  also  discussed.  The  report  includes  an  outlook  for  timber 
supplies  during  the  next  30  years  and  a  discussion  of  forest- 
management  opportunities. 
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International  ^/4-inch  rule.  —  A  log  rule,  or  for- 
mula, for  estimating  the  board-foot  volume  of  logs. 
Stated  mathematically,  the  formula  is  [-|D'  x  0.22 1> 
—  0.71  D]  X  0.904762  for  4-foot  sections,  where  D  = 
the  diameter  inside  bark  at  the  small  end  of  the 
4-foot  section.  The  International  Vi-inch  rule  is  used 
as  the  USDA  Forest  Service  standard  log  rule  in 
the  northeastern  United  States. 

Standard  cord.  —  A  unit  of  measure  for  stacked 
bolts  of  wood,  encompassing  128  cubic  feet  of  wood, 
bark,  and  air  space.  Cord  estimates  can  be  derived 
from  cubic-foot  estimates  of  growing  stock  by  apply- 
ing an  average  factor  of  80  cubic  feet  of  wood  (in- 
side bark)  per  rough  cord. 

Sawtimber  volume.  —  Net  volume  in  board  feet. 
International  Vi-inch  rule,  of  merchantable  sawlogs 
in  live  sawtimber  trees.  Net  volume  equals  gross  vol- 
ume less  deductions  for  rot,  sweep,  and  other  defects 
that  affect  use  for  lumber. 

Sawlog.  —  A  log  that  meets  minimum  .standards 
of  diameter,  length,  and  defect,  including  logs  at 
least  8  feet  long,  and  with  a  minimum  diameter  in- 
side bark  of  6  inches  for  softwoods  and  8  inches  for 
hardwoods.  (See  specifications  under  "Log  Grade 
Classification.") 

Sawlog  portion.  —  That  part  of  the  bole  of  a  saw- 
timber tree  between  the  stump  and  the  sawlog  top 
(merchantable  height) . 

Sawlog  top.  —  The  point  on  the  bole  of  a  saw- 
timber tree  above  which  a  sawlog  cannot  be  pro- 
duced. The  minimum  sawlog  top  is  7.0  inches  dob 
(diameter  outside  bark)  for  softwoods  and  9.0  inches 
dob  for  hardwoods. 

Upper-stem  portion.  —  That  part  of  the  main  stem 
or  fork  of  a  sawtimber  tree  above  the  sawlog  top  to 
a  diameter  of  4.0  inches  outside  bark  or  to  the  point 
where  the  main  stem  or  fork  breaks  into  limbs. 

Log-Grade  Classification 

Log  grades  are  a  classification  of  logs  based  on 
external  characteristics  as  indicators  of  quality  or 
value.  The  log-grade  standards  and  grading  systems 
for  softwood  and  hardwood  species  used  in  this 
forest  survey  of  Delaware  are  shown  in  the  following 
specifications: 


METHODS  USED  TO  DETERMINE 
SCALING  DEDUCTION 

(Examples  based  on  an  8-foot  log  with  20-inch  scaling  diameter) 


r-2'-*i 

\ 

1                     ) 

l-» 8- H 

If    section    of    bole    is    affected,    deduct    percent    of    log    length 
affected. 

2 
Example  -5—   =  25  percent  cull 
0 

h— 3'^1 

If  sector  is  affected,  multiply  percent  of  circle  times  percent  of 
length. 


Example: 


60°  3 

360°       ^      8 


6  percent  cull 


For   a   crook,    multiply   proportion   of   diameter   displaced    times 
proportion  of  log  length  affected  by  crook." 


Example:    -^   X  -g- 


12  percent  board-foot  cull 


For  a  sweep,  determine  sweep  departure  and  subtract  1  inch  for 

8-foot  logs  or  2  inches  for  16-foot  logs.  Divide  by  log  diameter. 

8-1 
Example:    — — —   =  35  percent  board-foot  cull'" 


For 


interior  cull,   square  out  interior  cull  as  a  percent  of  total 
For  board-foot  cull,  add  1  inch  to  width 


volume   of   the   section 

and  to  thickness;  for  cubic-foot  cull,  use  actual  dimensions  of  rot. 

For    board-foot    cull    divide    width    and    thickness    by    the   scaling 

diameter   (average  d.i.b.,  small  end)   minus  1;  for  cubic-foot  cull, 

divide   by   scaling   diameter.    Multiply   fractions  by   percent  of  log 

affected. 

8    X    10  _2 

20-1  ^     8 


Example: 


6  percent  cubic-foot  cull 


'■'  No  reduction  of  cubic-foot  volume  will  be  made. 
""  If  a  straight  line  between  A  and  B  falls  outside  the  bark,  the 
affected  section  is  over  50  percent  cull  in  board  feet. 
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SOUTHERN  PINE  LOG  GRADES 


Grade  factor 

Grade 

1 

2 

3 

4 

Minimum  diameter 

17" 

10" 

6" 

6" 

Maximum  K  value 

1/5D 

1/2D 

None 

None 

Minimum  specification 
on  bad  knots 

Any  bad  knots  present  are 
localized  in  section  not  ex- 
ceeding   V4"    circumference 
and  length. 

No 
limit 

Exceptions 


a.  Lower  one  grade  any  log,  not  grade  4,  having  3  inches  or  more  of  sweep  if 
such  sweep  is  1/3  or  more  of  log  diameter. 

b.  Lower  one  grade  any  log,  not  grade  4,  if  heart-rot  fruiting  has  occurred  or 
IS  imminent,  as  mdicated  by  conk  or  visible,  massed,  heart-rot  hyphae. 

K  =  number  of  overgrown  knots  plus  sum  of  diameters  of  sound  knots  plus  twice 
sum  of  diameters  of  unsound  knots. 

Bad  knot:  A  knot  with  diameter  >  D/6,  or  an  unsound  knot  (advance  decay  or  a 
hole  >   14"  and  2"  or  more  deep). 

Source;   Forest  Service  Log  Grades  for  Southern  Pine.  SE.  Forest  Exp.  Sta.,  U.S.  Forest  Serv. 
Res.  Paper  SE-11,   1964. 

Note:  These  log  grades  were  apphed  to  pitch  pine  in  New  York. 


WHITE  PINE  LOG  GRADES 

(Unpublished  trial   specifications,    revised    1963) 


Minimum    size 

Defect 

allowance 

Maximun 

weevil 
injury 

Allowable   knot   size 

Log 
grade 

Diameter      Length' 

Sweep 

or 
crook 

Total   cul 

including 

sweep 

(inches)    on   3    best 
faces  or  minimum   clear- 
ness  on   4   faces 

No     1 

Inches            Feet 
12  &  13           8-16 

Percent 
20 

Percent 
.50 

Number 
0 

Inches 
4    faces   free  of  knots    Vi"   or 
larger    full    length    of    log. 

14-1-                 10-16 

20 

50 

0 

2    faces   free  of  knots   V4"   or 
larger    full    length    of   log,    or 
4   faces   free  of  knots    Vi"   or 
larger    50    percent    length    of 
log    (6'   minimum   length)  =. 

No.    2 

6-1-                   8-16 

30 

50 

0 

Sound    red    knots    ^    '    D/6 
and   no  larger   than   3". 

Black    knots: 

Butt  logs  "<    D/12  and   no 
larger  than   V/i". 

Upper    logs    <     D/10    and 
no  larger  than   1V4"- 
or 

4   faces   free  of  knots   V4"   or 
larger    50    percent    length    of 
log. 

No     3 

6+              8-u; 

40 

50 

8'    logs: 
1    weevil 

Sound   red   knots  <   D/3  and 
no   larger   than   5". 

lO'-l-    logs: 
2   weevils 

Black   knots    <    D/6   and   no 
larger  than  2V4". 

No.    4 

6+                  8-16 

50 

50 

No   limit 

No  limit. 

'  Plus   trim. 

-  If  the  sum  of  th|  diameters  of  sound  red  knots  plus  2X    (sum  of  the  diameters  of  dead  or  black 
knots)   in  inches  is   <    1/2  the  diameter  of  the  log  (in  inches). 
'  <  means  equal  to  or  less  than. 
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SPRUCE,  FIR,  HEMLOCK,  TAMARACK.  AND  CEDAR  LOG  GRADE 

(Minimum   merchantability  specifications) 


Minimum    size 

Defect 

allowance 

Log 
^'''"'^       Diameter' 

Length' 

Sweep 

or 
crook 

Total 
deduction 

Other 
requirements 

1 

Inches 
10-12 

Feet 
8-16    in 
2-foot 
multiples 

Percent 
25 

Percent 

50 

Sound  knots  not  over  2  inches 
in  diameter  permitted.  Shake  per- 
mitted up  to  20  percent  of  gross 
scale  if  not  combined  with  other 
serious   defects. 

13  + 

8-16    in 

2-foot 

multiples 

25 

50 

Sound  knots  not  over  3  inches 
in  diameter  permitted.  Shake  per- 
mitted up  to  20  percent  of  gross 
scale  if  not  combined  with  other 
serious   defects. 

'  At  small  end  of  log. 
=  Without   trim. 

- 

HARDWOOD  FACTORY  LUMBER  LOG-GRADE  SPECIFICATIONS 

(From  U.S.  Forest  Products  Laboratory  Report  D  1737) 


GRADE  FACTORS' 

SPECIFICATIONS 

Log  Grade   1 

Log  Grade  2 

Log  Grade  3 

Position  in  tree 

Butts 
only 

Butts   &    uppers 

Butts  &   uppers 

Butts  & 
uppers 

Minimum  diameter   (inches) 

13-15' 

16-19 

20  + 

11' 

12  + 

8  + 

Minimum  length   (feet) 

10  + 

10  + 

10+ 

10  + 

8-9 

10-11 

12  + 

8+ 

Min.    length    (ft.) 

7 

5 

3 

3 

3 

3 

3 

2 

Clear   cuttings'* 
on  each  of  the 

Max.   number 

2 

2 

2 

2 

2 

2 

3 

— 

3  best  faces 

Min.  yield  in 
face   length 

5/6 

5/6 

5/6 

2/3 

3/4 

2/3 

2/3 

1'2 

Max.  sweep  and  crook  allowance 
(percent  of  gross  volume) 

15 

30 

50 

Max.  cull  and  sweep  allowance 
(percent  of  gross  volume) 

40' 

sot 

50 

"  End  defects,  although  not  visible  in 
standing  trees,  are  important  in  grading 
cut  logs.  Instructions  for  dealing  with 
this  factor  are  contained  in  Forest  Prod. 
Lab.   Rpt.  D  1737. 

*°  A  clear  cutting  is  a  portion  of  a  face 
free  of  defects,  extending  the  width  of 
the  face.  A  face  is  one-fourth  the  surface 
of  the  log  as  divided   lengthwise. 


'  Ash    and    basswood    butts   can    be    12   inches   if   otherwise 
meeting  requirements  for  small  No.  I's. 

-  10-inch    logs    of    all    species    can    be    No.    2    if    otherwise 
meeting  requirements  for  small  No.   I's. 

■'  Otherwise  No.  1  logs  with  41-50  percent  cull  can  be  No.  2. 

'  Otherwise  No.  2  logs  with  51-60  percent  cull  can  be  No.  3. 


Source:    A  Guide  to  Hardwood  Log  Grading   (pg     11),  NE.   Forest  Exp.  Sta.,  Upper  Darby,  Pa.   1965. 
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HARDWOOD  CONSTRUCTION  LOG  SPECIFICATIONS 


GRADE  FACTORS 

SPECIFICATIONS 

Position   in   tree 

Butts   and   upp>ers 

Scaling   diameter    (inches) 

8  + 

Length,  without  trim  (feet) 

8+ 

Clear  cuttings 

No  requirements:   not  graded  on  cutting  basis. 

Max.   sweep  allowance 

One-fourth  d.i.b.  of  small  end  for  half  logs, 
and  one-half  d.i.b.   for  logs  16  feet  long. 

Single   knots 

Any    number,    if    none    has   an    average    collar" 
diameter    that    is   more   than   one-third   of   log 
diameter  at  point  of  occurrence. 

Sound   surface 

defects 

permitted 

Whorled   knots 

Any  number,  provided  the  sum  of  the  collar 
diameters  does  not  exceed  one-third  the  log 
diameter  at  point  of  occurrence. 

Holes 

Any  number  not  exceeding  knot  specifications 
if  they  do  not  extend  more  than  3  inches  into 
the  contained  tie  or  timber. 

Unsound  surface 

defects 

permitted'" 

Any   number   and   size   if   they   do   not  extend   into  contained   tie 
or    timber.    If    they    extend    into    contained    tie   or    timber,    they 
shall    not    exceed    size,    number,    and    depth   of   limits    for   sound 
defects. 

'  Knot   collar    is    the   average   of    the   vertical    and    horizontal    diameters   of   the   limb 

or  knot  swelling  as  measured  flush  with  the  surface  of  the  log. 
"'  Interior   defects   are   not   visible   in   standing   trees.   They   are  considered   in   grading 
cut   logs.    No   interior   defects   are   permitted   except  one   shake   not  more   than  one- 
third    the    width    of    the   contained    tie   or    timber,    and   one   split    not   more    than    5 
inches   long. 


Source:    A  Guide  to  Hardwood  Log  Grading,    (pg.  28),  NE.   Forest  Exp.  Sta. 
Darby,  Pa.  1965. 


Upper 


Annual  Net  Growth 
and  Timber  Removals 

Average  annual  net  growth  of  growing  stock.  — 
The  change  (resulting  from  natural  causes)  in  vol- 
ume of  sound  wood  in  sawtimber  and  poletimber 
trees  during  the  period  between  surveys,  divided  by 
the  length  of  the  period.  (Components  of  annual  net 
growth  of  growing  stock  include  the  increment  in 
net  volume  of  trees  present  at  the  beginning  of  the 
period  and  surviving  to  its  end,  plus  net  volume  of 
trees  reaching  poletimber  size  during  the  period, 
minus  the  net  volume  of  trees  that  died  during  the 
period,  minus  the  net  volume  of  trees  that  became 
rough  or  rotten  trees  during  the  period,  cull  incre- 
ment.) 

Average  annual  ingrowth  of  growing  stock.  —  The 
net  cubic-foot  volume  of  trees  now  classed  as  growing 
stock  that  were  less  than  5.0  inches  dbh  on  the  ini- 
tial survey,  divided  by  the  length  of  the  period  be- 
tween surveys. 

Average  annual  mortality  of  growing  stock.  —  The 
net  cubic-foot  volume  removed  from  the  growing 
stock  because  of  death  from  natural  causes  during 
the  period  between  surveys,  divided  by  the  length 
of  the  period  between  surveys. 

Average  annual  growing-stock  removals.  —  The  net 
cubic-foot  volume  of  growing-stock  trees  harvested 
or  killed  in  logging,  cultural  operations  such  as 
timber-stand  improvement,  land-clearing,  or  changes 
in  land  use  during  the  period  between  surveys,  con- 
verted to  an  annual  basis. 

Average  annual  net  growth  of  sawtimber.  —  The 
change  (resulting  from  natural  causes)  in  net  board- 
foot  volume  of  sawtimber  during  the  period  between 
surveys,  divided  by  the  length  of  the  period.   (Com- 


ponents of  annual  net  growth  of  sawtimber  include 
the  increment  in  net  volume  of  sawtimber  trees 
present  at  the  beginning  of  the  period  and  surviving 
to  its  end,  plus  the  net  volume  of  trees  reaching  saw- 
timber size  during  the  period,  minus  the  net  volume 
of  sawtimber  trees  that  died  during  the  period,  minus 
the  net  volume  of  sawtimber  trees  that  Isecame 
rough  or  rotten  trees  during  the  period  between  sur- 
veys, cull  increment.) 

Average  annual  ingrowth  of  sawtimber.  —  The  net 
board-foot  volume  of  trees  now  classed  as  sawtimber 
that  were  not  tallied  as  such  on  the  initial  survey, 
divided  by  the  length  of  the  period  between  surveys. 

Average  annual  mortality  of  sawtimber.  — The  net 
board-foot  volume  removed  from  live  sawtimber  by 
death  from  natural  causes  during  the  period  between 
surveys,  divided  by  the  length  of  the  period  between 
surveys. 

Average  annual  sawtimber  removals.  —  The  net 
board-foot  volume  of  sawtimber  trees  harvested  or 
killed  in  logging,  cultural  operations  such  as  timber- 
stand  improvement,  land-clearing,  or  changes  in  land 
use  during  the  period  between  surveys,  converted  to 
an  annual  basis. 

Cull  increment.  —  The  net  volume  of  growing- 
stock  trees  on  the  initial  inventory  that  became 
rough  or  rotten  trees  in  the  second  inventory. 

Logging  residues.  —  The  unused  growing-stock  vol- 
ume of  trees  cut  for  products  and  the  total  growing- 
stock  volume  of  trees  destroyed  in  the  course  of  logging 
but  not  removed  for  products. 

Other  removals.  —  The  growing-stock  volume  of 
trees  that  were  removed  from  the  inventory  and  not 
used  for  products,  by  cultural  operations  (i.e.,  weed- 
ing, thinning,  etc.),  land-clearing,  and  reclassification 
of  some  commercial  forest  land  as  noncommercial 
forest  land. 
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Plant  byproducts.  —  Wood  products,  such  as  slabs, 
edgings,  and  veneer  cores,  that  are  obtained  incidental 
to  the  production  of  timber  products  and  are  utilized 
in  the  manufacture  of  other  timber  products.  (Bark 
is  not  included.) 

Plant  residues.  —  Wood  material  produced  inci- 
dental to  the  production  of  timber  products  but  not 
utilized. 

Roundwood  products.  —  Logs,  bolts,  or  other  round 
sections  cut  from  growing  stock  or  non-growing  stock 
for  industrial  or  nonindustrial  uses. 

Timber  products.  —  Roundwood  products  and  plant 
byproducts  from  all  sources. 

Timber  removals.  —  The  growing-stock  volume  of 
trees  removed  from  the  inventory  for  roundwood 
products,  plus  logging  residues  and  other  removals. 

Annual  net  growth  trend-level.  —  The  estimated 
growth  of  growing  stock  or  sawtimber  for  a  specific 
year  that  is  consistent  with  the  average  annual  growth 
during  the  period  between  surveys  and  with  the  cur- 
rent inventory.   (1971  for  Delaware.) 

Annual  removals  trend-level.  —  The  estimated  re- 
movals of  growing  stock  or  sawtimber  for  a  specific 
year  that  is  consistent  with  the  trend  of  removals  dur- 
ing the  period  between  surveys  and  with  the  current 
inventory.   (1971  for  Delaware.) 

FOREST-SURVEY  METHODS 

The  Northeastern  Forest  Experiment  Station's 
Forest  Survey  project  used  the  sampling-with-partial 
replacement  (SPR)  design  in  the  re-inventory  of 
Delaware's  timber  resource.  With  this  design,  esti- 
mates of  forest  area  and  timber  volume  were  made  by 
combining  an  inventory  estimate  based  on  a  remea- 
sured  sample  with  a  new  independent  photo  and 
ground-plot  inventory.  Thus  the  SPR  design,  by  com- 
bining two  independent  estimates  of  the  inventory, 
yields  a  better  estimate  of  the  timber  resource  at  a 
given  cost. 

One  estimate  is  based  on  the  updating  of  the  initial 
survey  (1957).  This  required  the  remeasurement  of 
all  the  initial  inventory  ground  plots.  The  area-change 
and  current-volume  estimates  obtained  from  the  re- 
measured  sample  plots  were  used  to  update  the  initial 
photo  plots  to  obtain  an  independent  estimate  of  cur- 
rent timber  volume  and  forest  area. 

The  second  estimate  is  also  based  on  a  large  photo- 
plot  sample  with  a  subsample  of  ground  plots.  For 
the  second  estimate  the  most  recent  aerial  photogra- 
phy coverage  of  Delaware  was  used.  Photo  plots  were 
pinpointed  on  each  photograph  to  provide  a  uniformly 
distributed  sample  of  the  area.  Each  photo  plot  was 
examined  stereoscopically  and  classified  as  either 
forest  or  nonforest  land.  Those  classified  as  forest  land 
were  further  stratified  into  cubic-foot-volume-per-acre 
classes.  A  subsample  of  these  photo  plots,  which  was 
selected  to  be  proportional  to  the  area  in  a  photo  class, 
was  measured  on  the  ground.  From  this  ground  mea- 
surement, estimates  of  the  mean  and  variance  of  each 
photo  class  were  obtained.  These  means  were  ex- 
panded by  the  photo-strata  areas  to  yield  a  second 
independent  estimate  of  forest  area  and  timber  vol- 
ume. 

The  final  estimates  of  current  forest  area  and  tim- 
ber volume  were  developed  by  combining  these  two 
independent  estimates.  The  combination  process  con- 
sisted of  weighting  each  estimate  by  the  reciprocal  of 
its  variance  and  then  adding  them.  The  associated 
sampling  error  for  this  new  estimate  was  also  ob- 
tained. These  combined  totals  were  partitioned  into 
the  various  categories  of  area  and  volume  (e.g.,  vol- 
ume by  species  and  dbh  class)  using  the  data  obtained 
from  the  new  ground-plot  sample. 


In  addition  to  estimating  current  timber  volume 
and  forest  area,  the  forest  survey  of  Delaware  was 
designed  to  obtain  an  estimate  of  the  components  of 
average  annual  change  during  the  period  between  the 
initial  and  the  current  inventories.  The  parameters  of 
interest  include  area  change  from  forest  to  nonforest 
and  vice  versa,  timber  growth,  timber  removals,  and 
timber  mortality.  All  this  information  was  obtained 
from  the  remeasured  plots.  The  timber-change  para- 
meters were  obtained  by  a  tree-by-tree  reconciliation 
of  each  remeasured  plot.  The  reconciliation  code  for 
each  remeasured  tree  was  used  to  make  estimates  of 
the  parameters  of  change,  by  species.  The  estimates 
of  change  were  expressed  as  average  annual  figures 
by  dividing  the  totals  for  the  period  by  the  number  of 
years  between  measurements.  These  estimates  were 
then  used  in  the  computations  of  annual  net  growth, 
mortality,  and  removals  for  1971. 

Although  ownership  was  determined  for  each  forest 
ground  plot,  the  data  were  superseded  by  a  more  re- 
cent ownership  study  in  Delaware  and  other  states. 
The  area  in"  farmer-owned  commercial  forest  land, 
based  on  the  ownership  study,  was  found  to  be  greater 
than  the  estimate  based  on  the  sample  plots. 

Remeasured-plot  Phase 

The  initial  forest  inventory  of  Delaware  consisted 
of  a  large  photo-plot  sample  plus  a  ground  measure- 
ment of  a  subsample  of  these  photo  plots.  (At  the 
initial  survey  occasion,  the  ground  plots  were  selected 
according  to  optimum  allocation  for  volume  estima- 
tion.) The  photo  plots  were  stratified  according  to 
land  use  as  forest  or  nonforest.  The  forest  plots  were 
further  classified  into  volume  classes.  A  total  of  103 
ground  plots  were  measured  by  field  crews  during  this 
first  inventory.  These  groimd  samples  were  1/5-acre 
circular  plots. 

At  this  second  measurement  occasion,  all  the  initial 
ground  plots  (including  11  nonforest  plots)  were  re- 
visited. The  plot  center  was  relocated  for  each  re- 
measured plot.  On  those  plots  that  were  forested,  all 
the  trees  on  the  1/5-acre  were  tallied.  The  new  tally 
was  reconciled  with  the  initial  tally  to  account  for 
every  tree  at  both  occasions. 

New  Ground-plot  Phase 

The  source  of  the  new  independent  estimates  of 
volume  and  forest  area  was  a  new  photo  stratifica- 
tion with  a  subsample  of  ground  measurements.  The 
photo  sample  of  Delaware  consisted  of  about  4,100 
photo  points  on  the  latest  available  aerial  photog- 
raphy. A  subset  of  146  of  these  photo  plots,  including 
53  nonforest  plots,  was  located  on  the  ground.  Land 
use  was  verified  and  tree-measurement  data  were 
recorded  for  the  93  forest  plots.  Unlike  the  initial  in- 
ventory, in  which  fixed-radius  1/5-acre  plots  were 
tallied,  the  new  ground  plots  consisted  of  a  cluster 
of  10  prism  points  systematically  covering  approxi- 
mately 1  acre.  At  each  point,  trees  were  selected  for 
tally  by  using  a  prism  with  a  basal  area-factor  of 
37.5.  Area-attribute  data  were  also  tallied  at  each  of 
the  10  points. 

Data  Processing 

Field-tally  data  consisting  of  plot  and  individual- 
tree  information  were  processed  and  compiled  into 
various  tables,  using  FINSYS  —  Forest  Inventory 
System  —  on  modern,  large-capacity,  high-speed 
computers. 

FINSYS  is  a  data-processing  system  consisting 
primarily  of  a  series  of  computer  programs  that  was 
developed  by  the  Northeastern  Forest  Experiment 
Station   to   process   and   compile   a   large   volume   of 
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forest-inventory  data.  The  system  consists  of  an  edit- 
ing subsystem  that  edits  field-tally  data  for  errors; 
a  table-compiling  subsystem  that  compiles  tables 
from  edited  field  data;  and,  finally,  an  output  sub- 
system that  expands  the  plot  data  to  geographic-unit 
or  statewide  estimates  and  prints  the  final  tables. 

FINSYS  was  described  in  a  series  of  research 
papers  by  R.  W.  Wilson  and  R.  C.  Peters  in  1967: 
The  Northeastern  Forest  Inventory  Data  Processing 
System.  USDA  Forest  Service  Research  Papers  NE- 
61  and  NE-70  to  80. 

Before  modem  computers  came  into  use,  the  com- 
piling of  forest-inventory  data  was  a  major  bottleneck 
in  forest  inventory  work.  Using  FINSYS,  it  is  possi- 
ble, as  it  was  in  the  resurvey  of  Delaware,  to  have 
preliminary  estimates  available  within  6  months  after 
the  last  plot  is  taken.  To  process  and  compile  data 
for  a  state  the  size  of  Delaware,  from  key-punching 
to  the  output  of  tables,  requires  about  2V2  months 
of  elapsed  time  and  about  2'^  hours  of  computer 
time. 

FINSYS  has  several  features  that  make  it  unique. 
One  of  these  is  the  ability  not  only  to  calculate  in- 
ventory estimates  but  also  to  calculate  the  variance 
and  sampling  error  for  each  estimate.  This  feature 
provides  the  user  with  a  measure  of  the  reliability  of 
each  statistic  and  the  ability  to  determine  the  reli- 
ability of  a  new  estimate  based  upon  a  data  combina- 
tion he  may  make. 

Another  feature  of  FINSYS  is  its  flexibility.  The 
system  is  not  restricted  to  the  Northeastern  forest 
survey  but  can  be  used  for  any  large-scale  forest  in- 
ventory. Also,  the  system  does  not  produce  a  stand- 
ard set  of  tables.  The  individual  user  specifies  the 
tables  to  be  developed  according  to  his  particular 
need.  Thus,  at  any  stage  in  the  data-processing 
phase  or  even  at  a  later  date,  a  specific  table  can 
be  developed  with  minimum  effort. 


County  Data 

Many  users  of  forest-survey  data  have  shown  a 
need  for  county  information.  To  provide  such  infor- 
mation within  the  framework  of  the  survey  design, 
tables  for  counties  where  more  than  one  county 
makes  up  a  geographic  stratum  (the  entire  state  in 
the  case  of  Delaware)  have  been  developed,  based  on 
a  survey-unit  partitioning  technique. 

First,  the  State  means  and  variances  for  the  vari- 
ous photo-plot  strata  were  applied  to  the  photo-plot 
data  for  each  county.  This  yielded  an  estimate  of 
total  volume  or  total  commercial  forest-land  area  for 
each  county.  Next,  the  data  from  all  the  new  ground 
plots  in  the  State  were  used  to  partition  the  county 
totals  into  their  various  components.  For  example,  if 
a  table  of  cubic-foot  volume  by  softwoods  and  hard- 
woods is  to  be  made  for  a  county,  the  estimate  of 
total  cubic-foot  volume  for  that  county  is  partitioned 
into  softwood  and  hardwood  totals  according  to  the 
proportion  of  softwoods  and  hardwoods  for  all  new 
forest-survey  ground  plots  within  the  State. 


Comparisons    Between   Inventories 

After  inventories  have  been  completed  for  several 
points  in  time,  it  is  desirable  to  evaluate  the  trends 
between  the  several  inventories  and  to  make  com- 
parisons. A  comparison  of  the  1971-72  and  the  1956- 
57  forest-survey  estimates  of  volume,  growth,  re- 
movals, and  mortality  was  made  for  Delaware.  A 
computer  program,  TRAS  (Timber  Resource  Analy- 
sis System),  was  used. 

Because  of  changes  in  procedures  and  in  defini- 
tions, it  was  necessary  to  adjust  the  1957  inventory- 
volume  estimate  to  what  it  would  have  been  had  the 
1971-72  procedures  and  definitions  been  used  in  1957. 


This  process  involves  several  calculations  and  adjust- 
ments in  the  1957  inventory  to  make  it  comparable 
with  the  1972  inventory.  One  important  step  in  this 
process  is  to  recalculate  the  1957  inventory  volume, 
using  the  average  net  volume  per  tree  from  the  re- 
survey.  To  do  this,  the  average  net  volume  per  tree 
(for  softwoods  and  for  hardwoods)  developed  from 
the  resurvey  for  each  2-inch  diameter  class  was  mul- 
tiplied by  the  number  of  trees  in  each  2-inch  diam- 
eter class  from  the  1957  inventory.  These  calculations 
resulted  in  an  inventory  estimate  for  1957  adjusted 
to  1971-72  standards.  The  adjusted  1957  volume  esti- 
mates for  Delaware  are  as  follows: 

•  For   softwood    growing   stock,    both    the    adjusted 
and  reported  volume  estimates  are  the  same. 

•  For  hardwood  growing  stock,  the  volume  is  8  per- 
cent greater  than  reported. 

•  For  softwood  sawtimber,  the  volume  is  14  percent 
lower  than  reported. 

•  For  hardwood  sawtimber,  the  volume  is  10  percent 
lower  than  reported. 

The  adjusted  1957  volume  estimates,  not  the  vol- 
ume estimates  published  in  the  report  for  the  initial 
survey,  are  the  basis  for  comparisons  between  sur- 
veys shown  in  this  report. 

RELIABILTY 

OF  THE  ESTIMATES 

The  forest-area  and  timber-volume  data  presented 
in  this  report  were  based  upon  a  carefully  designed 
sample  of  forest  conditions  throughout  Delaware. 
However,  since  neither  every  acre  nor  every  tree  in 
the  State  was  measured,  the  data  presented  in  this 
report  are  estimates.  A  measure  of  the  reliability  of 
these  estimates  is  given  by  a  sampling  error.  An  as- 
sociated sampling  error  was  calculated  for  each  esti- 
mate in  this  report.  Many  of  these  appear  in  the  data 
tables. 

Briefly,  this  is  how  the  sampling  error  indicates 
the  reliability  of  an  estimate.  Our  estimate  of  the 
total  growing-stock  volume  in  Delaware  —  588  mil- 
lion cubic  feet  —  has  an  associated  sampling  error 
of  5  percent  (29  million  cubic  feet).  This  means  that 
our  best  estimate  of  the  total  growing-stock  volume 
in  Delaware  in  1972  is  588  million  cubic  feet.  If  there 
are  no  errors  in  procedure,  the  odds  are  2  to  1  that, 
if  we  repeated  the  survey  in  the  same  way,  the  re- 
sulting estimate  of  growing-stock  volume  would  be 
between  559  million  and  617  million  cubic  feet  (588 
±29).  Similarly,  the  odds  are  19  to  1  that  it  would 
be  within  ±58  million  cubic  feet  and  300  to  1  that 
it  would  be  within   ±87  million  cubic  feet. 

The  computed  sampling  error  is  not  a  complete 
measure  of  reliability.  There  are  other  sources  of 
error  that  this  term  does  not  include.  There  could 
be  imperfections  in  volume  tables  and  equations,  and 
errors  in  field  measurement.  Procedural  errors  were 
kept  to  a  minimum  by  careful  training  of  all  person- 
nel, frequent  inspection  of  field  work,  and  applica- 
tion of  the  most  reliable  survey  methods. 

Computed  sampling  errors  for  the  totals  shown  in 
the  statistical  tables  are: 

Sampling  error 
(percent) 

Commercial  forest  area: 

384  thousand  acres  3.0 

Growing-stock  volume: 

588  million  cubic  feet  4.6 

Sawtimber  volume: 

1,284  million  board  feet  6.0 

Annual  net  growth: 

19.2  thousand  cubic  feet  11.2 

Annual  removals: 

12.5  thousand  cubic  feet  16.3 
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COMMERCIAL  TREE 
SPECIES  OF  DELAWARE 

Names  are  according  to  Elbert  L.  Little,  Jr.: 
Checklist  of  Native  and  Naturalized  Trees  of  the 
United  States  (including  Alaska).  U.S.  Dep.  Agr. 
Handbook  41,  472  p.,  1953. 

Softwoods 


INDEX  TO  TABLES 


Atlantic  white-cedar 


Chamaecyparis  thyoides 


Table 
No. 


Eastern  redcedar 

Juniperus  virginiana 

7 

Shortleaf  pine 

Pinus  echinata 

8 

Pitch  pine 

P.  rigida 

Pond  pine 

P.  serotina 

9 

Eastern  white  pine 

P.  strobus 

10 

*  Scotch  pine 

P.  sylvestris 

11 

Loblolly  pine 

P.  taeda 

Virginia  pine 

P.  virginiana 

12 

Baldcypress 

Taxodium  distichum 

Hardwoods 

Red  maple 

Acer  rubrum 

13 

*  Sugar  maple 

A.  saccharum 

14 

River  birch 

Betula  nigra 

15 

Hickory 

Carya  species 

16 

*  Northern  catalpa 

Catalpa  speciosa 

17 

*  Flowering  dogwood 

Cornus  florida 

18 

*  Common  persimmon 

Diospyros  virginiana 

19 

American  beech 

Fagus  grandifolia 

White  ash 

Fra.xinus  americana 

Green  ash 

F.  pennsylvanica 

*  American  holly 

Ilex  opaca 

*  Butternut 

Juglans  cinerea 

20 
21 

Black  walnut 

J.  nigra 

Sweetgum 

Liquidambar  styraciflua 

Yellow-poplar 

Liriodendron  tulipifera 

22 

*Sweetbay 

Liriodendron  tulipifera 

Black  tupelo  (blackgum) 

Nyssa  sylvatica 

23 

24 

*Bigtooth  aspen 

Populus  grandidentata 

Black  cherry 

Prunus  serotina 

White  oak 

Quercus  alba 

Swamp  white  oak 

Q.  bicolor 

Scarlet  oak 

Q.  coccinea 

Southern  red  oak 

Q.  falcata 

Swamp  chestnut  oak 

Q.  michauxii 

25 

Water  oak 

Q.  nigra 

26 

Pin  oak 

Q.  palustris 

27 

Willow  oak 

Q.  phellos 

28 

Chestnut  oak 

Q.  prinus 

Northern  red  oak 

Q.  rubra 

29 

Post  oak 

Q.  stellata 

Black  oak 

Q.  velutina 

Black  locust 

Robinia  pseudoacacia 

*  Black  willow 

Salix  nigra 

*  American  elm 

Ulmus  americana 

FOREST  LAND 

Area  by  land  classes  and  counties 

Ownership  classes  and  counties 

Stand-size  classes  and  counties 

Stand-size  and  ownership  classes 

Stand-volume  and  ownership  classes 

Stocking-classes  based  upon  components 

Area-condition  and  ownership  classes 

Potential  site  productivity  and  ownership 

classes 

Forest  types  and  counties 

Forest  types  and  ownership  classes 

Nimiber    of    trees    by    species    groups,    tree 

classes  and  diameter  classes 

Number    of    trees    by    species    and    diameter 

classes 

TIMBER  VOLUME 

Class  of  timber  and  species  groups 
Ownership  and  stand  size  by  species  groups 
Forest  types  and  stand  size  by  counties 
Species  and  counties 

Species  and  diameter  class    (growing  stock) 
Species  and  diameter  class  (sawtimber) 
Species  and  quality  class 

ANNUAL  GROWTH, 
REMOVALS,   AND  MORTALITY 

Growth,  removals,  and  mortality  by  species 
Growth  and  removals  by  ownership  and  spe- 
cies group 

Mortality  by  ownership,  cause,  and  species 
group 

Components  of  annual  net  growth 
Sampling  errors  for  tables  1  to  22 

OUTPUT   OF   TIMBER   PRODUCTS 

(by  softwoods  and  hardwoods) 

Timber  products  by  source  of  material 

Roundwood  products  by  source 

Timber  removals  by  item 

Unused    residues    by    industry    and    type    of 

residue 

Timber  growth  and  available  cut  projections 


These  species  are  very  scarce  in  Delaware. 
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Table  1 . — Area  by  land  classes  and  counties,  Delaware,  1972 
[In  thousands  of  acres] 


County 

State 
total 

Land  class 

Kent 

New 
Castle 

Sussex 

Forest  land: 
Commercial 
Productive-reserved 
Unproductive 

93.1 

.6 
.9 

55.7 
.2 
.9 

235.6 
1.0 
3.8 

384.4 
1.8 
5.6 

Total  forest  land 

94.6 

56.8 

240.4 

391.8 

Nonforest: 
Cropland! 
Pasture! 
Others 

163.1 

3.0 

119.5 

84.9 

3.8 

134.8 

255.5 

2.8 

109.3 

503.5 

9.6 

363.6 

Total  nonforest  land 

285.6 

223.5 

367.6 

876.7 

Total  land  area^ 

380.2 

280.3 

,     608.0 

1,268.5 

^Source:  1969  and  1964  Census  of  Agriculture.  Total  cropland  includes  cropland 
used  for  pasture.  Pasture  totals  based  upon  ratios  developed  from  the  1964  census 
report.  Data  extrapolated  to  1972. 

^Includes  swampland,  industrial  and  urban  areas,  other  nonforest  land,  and  10,146 
acres  classed  as  water  by  Forest  Survey  Standards  but  defined  by  the  Bureau  of 
the  Census  as  land. 

^Source:  United  States  Bureau  of  the  Census,  Areas  of  Delaware,  1960  (Feb.  1967). 


Table  2. — Area  of  commercial  forest  land,  by  ownership  classes  and  counties, 

Delaware,  1972 
[In  thousands  of  acres] 


County 

State 
total 

Ownership 

Kent 

New 
Castle 

Sussex 

Federal 

State 

County  and  municipal 

0.6 

4.7 

1.4 

7.3 

0.6 

13.4 

Total  public 

5.3 

1.4 

7.3 

14.0 

Forest  industryi 
Farmer-owned^ 
Miscellaneous  private:  i 

Individual'' 

Corporate 

55.6 

16.6 

105.9 

29.7 

178.1 

143.2 
19.4 

Total  private^ 

87.8 

54.3 

228.3 

370.4 

All  ownerships 

93.1 

55.7 

235.6 

384.4 

ilncludes  acreage  owned  in  each  county  but  withheld  to  avoid  disclosure  of  in- 
dividual ownerships. 

-Includes  incorporated  farms. 

^Includes  acreage  owned  by  business  partnerships  and  organizations  such  as 
churches  and  associations. 

^Estimates  of  privately  owned  commercial  forest  land  are  based  upon  an  owner- 
ship study  in  1972  by  the  Northeastern  Forest  Experiment  Station. 
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Table  3. — Area  of  commercial  forest  land,  by  siand-size  classes  and  counties, 

Delaware,  1972 
[In  thousands  of  acres] 


Stand-size  class 


Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

All  classes 


County 


Kent 


New 
Castle 


Sussex 


55.5 
17.6 
20.0 


29.3 

122.3 

9.8 

55.9 

16.6 

57.4 

93.1 


55.7 


235.6 


State 
total 


207.1 
83.3 
94.0 


384.4 


Table  4. — Area  of  commercial  forest  land,  by  stand-size  and  ownership  classes, 

Delaware,  1  972 
[In  thousands  of  acres] 


Stand-size  class 


Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

All  classes 


All 
ownerships 


Public 


Forest 
industry 


Farmer 
and  other 


207.1 
83.3 
94.0 

10.6 
1.6 

1.8 

13.2 
6.6 
9.9 

183.3 
75.1 
82.3 

— 

— 

— 

— 

384.4 


14.0 


29.7 


340.7 


Table    5. — Area    of    commercial    forest    land,    by   stand-volume    and    ownership 

classes,  Delaware,   1972 
[In  thousands  of  acres] 


Stand-volume 

per  acre 
(board  feet)i 


Less  than  1,500 
1,500  to  5,000 
More  than  5,000 

All  classes 


All 
ownerships 


Public 


Forest         Farmer 
industry     and  other 


129.2 
114.0 
141.2 


1.8 

9.8 

117.6 

5.0 

13.0 

96.0 

7.2 

6.9 

127.1 

384.4 


14.0 


29.7 


340.7 


1  International  14 -inch  rule. 
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Table   6. — Area   of  commercial  forest  land,   by  stocking  classes  based  on  selected  stand 

components,  Delaware,  1  972 
[In  thousands  of  acres] 


Stocking 

class 
(percent) 


160 

150  to  160 
140  to  150 
130  to  140 

Overstocked 

120  to  130 
110  to  120 
100  to  110 

90  to  100 

80  to    90 

70  to    80 

Fully  stocked 

60  to  70 
50  to  60 
40  to    50 

Medium  stocked 

30  to    40 
20  to    30 
10  to    20 
Less  than  10 

Poorly  stocked 

All  classes 


Stocking  classified  in  terms  of- 


All 
trees 


Growing-stock  trees 


Total 


Desirable       Acceptable 


0.6 
16.3 

40.3 
92.3 


149.5 


79.9 
61.3 
50.9 
21.1 
13.1 
4.3 


384.4 


9.0 

10.8 
45.3 


65.1 


78.0 
45.1 
71.9 
55.7 
30.0 
25.9 


4.3 


4.3 


384.4 


4.3 

30.8 

92.2 

252.6 


379.9 


384.4 


9.0 

6.5 

19.0 


34.5 


34.4 
74.9 
66.9 
83.1 
34.3 
34.7 


4.3 


4.3 


384.4 


Rough  and 
rotten 
trees 


230.6 

306.6 

— 

328.3 

— 

4.3 

4.3 
4.1 

4.5 

13.2 
4.1 

4.7 
12.8 

4.3 

8.4 

4.5 

17.3 

17.5 

21.8 

54.4 

138.5 

152.2 


366.9 


384.4 


Table  7. — Area  of  commercial  forest  land,  by  area-condition  and  ownership 
classes,  Delaware   1972 
[In  thousands  of  acres] 


Area-condition 
classi 

All 
ownerships 

Public 

Forest 
industry 

Farmer 
and  other 

Class  10-40 
Class  50 
Class  60 
Class  70 

210.8 

165.2 

8.4 

10.4 
3.6 

9.7 
20.0 

190.7 

141.6 

8.4 

All  classes 

384.4 

14.0 

29.7 

340.7 

iClass  10-40. — Areas  medium  to  fully  stocked  with  desirable  trees. 
Class   50. — Areas   iJoorly   stocked   with   desirable   trees,   but   fully   stocked   with 
growing-stock  trees. 

Class    60. — Areas    poorly    stocked    with    desirable   trees,   but   with   medium   to 
full  stocking  of  growing-stock  trees. 

Class   70. — Areas   poorly  stocked  with  desirable  trees,  and  poorly  stocked  with 
growing-stock  trees. 
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Table    8. — Area   of   commercial  forest  land,   by  poteniial  sife  productivity  and 

ownership  classes,  Delaware   1 972 

[In  thousands  of  acres] 


Growth-per-acre 

class 

(cubic  feet) 


120  to  165 

85  to  120 

50  to    85 
Less  than  50 

All  classes 


All 
ownerships 


Publi 


Forest 


Farmer 


industry      and  other 


35.0 

1.6 



33.4 

82.1 

3.5 

6.5 

72.1 

138.6 

5.5 

20.1 

113.0 

128.7 

3.4 

3.1 

122.2 

384.4 


14.0 


29.7 


340.7 


Table  9. — Area  of  commercial  forest  land,  by  forest  types  and  counties, 

Delaware,   1972 
[In  thousands  of  acres] 


County 

State 
total 

Forest  type 

Kent 

New 
Castle 

Sussex 

Loblolly-shortleaf  pine 
Oak-pine 
Oak-hickory 
Oak-gum-red  maple 

12.1 
12.7 
42.2 
26.1 

5.1 

6.3 

28.5 

15.8 

82.0 
37.6 
76.5 
39.5 

99.2 

56.6 

147.2 

81.4 

All  types 

93.1 

55.7 

235.6 

384.4 

Table  10. — Area  of  forest  land,  commercial  and  noncommercial,  by  forest  types 

and  ownership  classes,  Delaware  1  972 

[In  thousands  of  acres] 


Forest  type 


Loblolly-shortleaf  pine 
Oak-pine 
Oak-hickory 
Oak-gum-red  maple 

All  types 


Oak  hickory: 

Productive-reserved 
Unproductive 

Total 


All 
ownerships 


Publi 


Forest  Farmer 

industry      and  other 


COMMERCIAL  FOREST  LAND 

99.2               3.4             19.9  75.9 

56.6                5.3                —  51.3 

147.2               3.5               3.2  140.5 

81.4               1.8               6.6  73.0 


384.4 


14.0 


29.7 


340.7 


NONCOMMERCIAL   FOREST  LAND 


1.8 
5.6 

7.4 


1.8 
.2 

2.0 


5.4 
5.4 
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Table  1  1 . — Number  of  frees  on  commercial  forest  land  by  species  groups,  free  classes,  and  diameter 

classes,  Delaware,  1  972 
[In  thousands  of  trees] 


Softwoods 

Hardwoods 

Dbh  class 
(inches) 

Growing- 
stock  trees 

Rough  and 
rotten  trees 

Total 

Growing- 
stock  trees 

Rough  and 
rotten  trees 

Total 

1.0  to    2.9 
3.0  to    4.9 

13,263 
8,448 

3,634 
1,969 

16,897 
10,417 

72,851 
30,730 

63,717 
14,463 

136,568 
45,193 

Total  saplings 

21,711 

5,603 

27,314 

103,581 

78,180 

181,761 

5.0  to    6.9 
7.0  to    8.9 
9.0  to  10.9 

5,951 
4,472 

61 
266 

6,012 
4,738 

17,470 
9,748 
5,479 

3,410 
941 
613 

20,880 

10,689 

6,092 

Total  poletimber 

10,423 

327 

10,750 

32,697 

4,964 

37,661 

9.0  to  10.9 
11.0  to  12.9 
13.0  to  14.9 

3,103 
1,564 
1,181 

59 

3,162 
1,564 
1,181 

3,828 
1,795 

322 
204 

4,150 
1,999 

Total  small  sawtimber 

5,848 

59 

5,907 

5,623 

526 

6,149 

15.0  to  16.9 
17.0  to  18.9 
19.0  to  20.9 
21.0  and  larger 

456 

193 

81 

51 

8 

456 

193 

89 

51 

1,187 
706 
420 

444 

107 
34 
20 
65 

1,294 
740 
440 
509 

Total  large  sawtimber 

781 

8 

789 

2,757 

226 

2,983 

All  classes 

38,763 

5,997 

44,760 

144,658 

83,896 

228,554 

Table  1  2. — Number  of  growing-stock  trees  on  commercial  forest  land,  by  species  and  diameter  classes, 

Delaware,   J  972 

[In  thousands  of  trees] 


All       - 
classes 

Diameter  class 

(inches 

at  breast 

height) 

Species 

5.0- 

7.0- 

9.0- 

11.0- 

13.0- 

15.0- 

17.0- 

19.0- 

21.0-F 

6.9 

8.9 

10.9 

12.9 

14.9 

16.9 

18.9 

20.9 

Loblollv  pine 

13,729 

4,310 

3,602 

2,682 

1,343 

1,095 

418 

162 

73 

44 

Other  softwoods 

3,323 

1,641 

870 

421 

221 

86 

38 

31 

8 

7 

Total  softwoods 

17,052 

5,951 

4,472 

3,103 

1,564 

1,181 

456 

193 

81 

51 

Select  white  oaks 

6,189 

2,078 

1,570 

1,187 

685 

376 

101 

98 

41 

53 

Other  oaksi 

6,874 

2,740 

1,747 

841 

689 

261 

267 

122 

111 

96 

Hickory 

1,899 

711 

445 

300 

171 

136 

66 

49 

9 

12 

Soft   maples 

9,412 

5,596 

1,576 

883 

571 

306 

222 

107 

85 

66 

Beech 

847 

248 

172 

115 

62 

90 

12 

39 

55 

54 

Blackgum 

1,623 

808 

222 

176 

142 

155 

87 

11 

17 

5 

Sweetgum 

9,338 

3,796 

2,670 

1,516 

666 

238 

211 

170 

39 

32 

Yellow-poplar 

1,708 

75 

566 

302 

227 

181 

122 

70 

55 

110 

Other  hardwoods 

2,634 

1,418 

780 

159 

62 

52 

99 

40 

8 

16 

Total  hardwoods 

40,524 

17,470 

9,748 

5,479 

3,275 

1,795 

1,187 

706 

420 

444 

All  species 

57,576 

23,421 

14,220 

8,582 

4,839 

2,976 

1,643 

899 

501 

495 

ilncludes  6,812,000  red  oak  trees  and  62,000  white  oak  trees. 
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Table   13. — Nel  volume  of  timber  on  commercial  forest  land,  by  class  of 

timber,  softwoods  and  hardwoods,  Delaware,  1 972 

fin  millions  of  cubic  feet] 


Class  of  timber 

All  species 

Softwoods 

Hardwoods 

Sawtimber  trees: 
Sawlog  portion 
Upper-stem  portion 

312.2 
61.0 

123.9 
16.6 

188.3 
44.4 

All  sawtimber  trees 
Poletimber  trees 

373.2 
214.4 

140.5 
43.8 

232.7 
170.6 

All  growing-stock  trees 

587.6 

184.3 

403.3 

Rough  trees 
Rotten  trees 

26.8 
7.0 

2.3 
.2 

24.5 
6.8 

Total,  all  timber 

621.4 

186.8 

434.6 

Table  14. — Net  volume  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by  ownership  classes, 
stand-size  classes,  softwoods  and  hardwoods,  Delaware,  1  972 


Ownership  or 
stand-size  class 

Growing  stock 
(million  cubic  feet) 

(mill 

Sawtimber 
ion  board  feet) 

1 

All  species         Softwooc 

s      Hardwoods 

All  Species 

Softwoods 

Hardwoods 

Public 

Forest  industry 

Farmer  and  other 

25.1 

39.6 

522.9 

9.6 

30.9 

143.8 

BY 

OWNERSHIP  CLASSES 
15.5                      57.6 
8.7                      90.1 
379.1                 1,136.0 

21.8 

78.6 

317.6 

35.8 
11.5 

818.4 

All  ownerships 

587.6 

184.3 

403.3 

1,283.7 

418.0 

865.7 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 

431.4 

109.2 

47.0 

141.5 

33.2 

9.6 

BY 

STAND-SIZE  CLASSES 
289.9                 1,108.2 
76.0                    123.9 
37,4                      51.6 

372.0 

39.8 

6.2 

736.2 
84.1 
45.4 

All  classes 

587.6 

184.3 

403.3 

1,283.7 

418.0 

865.7 

ilnternational  V4-inch  rule. 


Table  15. — Net  volume  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by  forest  types,  stand- 
size  classes,  and  counties,  Delaware,  I  972 


Forest  type  or 
stand-size  class 


Growing  stock 
(million  cubic  feet) 


Sawtimber 
(million  board  feet)  i 


Kent 


New 
Castle 


Sussex 


All 
counties 


Kent 


New 
Castle 


Sussex 


All 
counties 


Loblolly-shortleaf  pine 
Oak-pine 
Oak-hickory 
Oak-gum-red  maple 


BY  FOREST  TYPES 


20.4 
21.7 
67.7 
31.6 


6.1 

7.4 
40.8 
18.4 


155.0 
67.0 

107.0 
44.5 


181.5 
96.1 

215.5 
94.5 


42.2 

47.0 

160.9 

77.7 


12.9 
14.8 
95.1 
46.7 


334.6 

153.8 

217.3 

80.7 


389.7 
215.6 
473.3 
205.1 


All  types 

141.4 

72.7 

373.5 

587.6 

327.8 

169.5 

786.4 

1.283.7 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 

109.2 
21.4 
10.8 

55.3 

10.5 

6.9 

BY 

266.9 
77.3 
29.3 

STAND-SIZE  CLASSES 
431.4         293.6          150.7 
109.2           21.5           10.9 
47.0           12.7              7.9 

663.9 
91.5 
31.0 

1,108.2 

123.9 

51.6 

All  classes 

141.4 

72.7 

373.5 

587.6 

327.8 

169.5 

786.4 

1,283.7 

^International  V4-inch  rule. 
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Table  1  6. — Nef  volume  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by  species  and 

counties,  Delaware,  7  972 


Species 


Growing  stock 
(million  cubic  feet) 


New     g  All 

Castle    ^^ss*^"     counties 


Kent 


Sawtimber 
(million  board  feet)  i 


Kent 


New       c,,^^^  All 

Castle     Sussex      counties 


Loblolly  pine 
Other  softwoods 

Total  softwoods 

Select  white  oaks 

Other  oaks 

Hickory 

Soft  maples 

Beech 

Blackgum 

Sweetgum 

Yellow-poplar 

Other  hardwoods 

Total  hardwoods 

All  species 


9.9 
16.1 

9.3 

148.0 
1.0 

157.9 
26.4 

33.9 
25.2 

20.4 

336.7 
1.8 

370.6 
47.4 

26.0 

9.3 

149.0 

184.3 

59.1 

20.4 

338.5 

418.0 

20.0 

10.7 

34.1 

64.8 

44.0 

23.5 

70.2 

137.7 

19.6 

10.1 

47.7 

77.4 

46,0 

24.0 

111.0 

181.0 

8.2 

5.5 

8.3 

22.0 

18.8 

12.9 

16.3 

48.0 

22.1 

12.1 

38.7 

72.9 

48.8 

27.9 

62.1 

138.8 

6.7 

4.5 

4.6 

15.8 

21.0 

13.5 

14.4 

48.9 

3.9 

1.9 

11.4 

17,2 

10.7 

5.7 

25.6 

42.0 

19.8 

10.1 

53.3 

83.2 

36.8 

18.9 

82.0 

137.7 

10.4 

6.0 

15.9 

32.3 

33.3 

18.2 

48.7 

100.2 

4.7 

2.5 

10.5 

17.7 

9.3 

4.5 

17.6 

31.4 

115.4 


63.4 


224.5 


403.3 


268.7 


149.1 


447.9 


865.7 


141.4 


72.7 


373.5 


587.6        327.8 


169.5 


786.4 


1,283.7 


'International  Vi-inch  rule. 


Table  17. — Net  volume  of  growing  stock  on  commercial  forest  land,  by  species  and  diameter  classes, 

Delaware,  1972 
[In  millions  of  cubic  feet] 


All       - 

classes 

Diameter  class 

(inches  at  breast  height) 

Species 

5.0- 

7.0- 

9.0- 

11.0- 

13.0- 

15,0- 

17.0- 

19.0- 

21.0-h 

6.9 

8.9 

10.9 

12.9 

14.9 

16,9 

18.9 

20.9 

Loblolly  pine 

157.9 

11.3 

22.2 

32.9 

25.5 

31.1 

17.1 

8.7 

4.9 

4.2 

Other  softwoods 

26.4 

4.3 

6.0 

5.4 

4.0 

2.4 

1.5 

1.7 

.6 

.5 

Total  softwoods 

184.3 

15.6 

28.2 

38.3 

29.5 

33.5 

18.6 

10.4 

5.5 

4.7 

Select  white  oaks 

64.8 

6.2 

9.1 

11.7 

13.0 

9.4 

3.4 

4,7 

2.4 

4.9 

Other  oaksi 

77.4 

9.2 

10,5 

9.2 

14.3 

6.6 

8.9 

5.6 

6.2 

6.9 

Hickory 

22.0 

2.6 

3.1 

3.2 

3.5 

3.4 

2.4 

2.4 

.5 

.9 

Soft  maples 

72.9 

17.2 

9.3 

8.7 

11.0 

7.1 

6.8 

4.2 

4.2 

4.4 

Beech 

15.8 

.9 

1.2 

1.3 

1.4 

2.3 

.4 

1.7 

2.8 

3.8 

Blackgum 

17.2 

2.6 

1.3 

1.8 

2.7 

4.1 

3.0 

.4 

.9 

.4 

Sweetgum 

83.2 

12.1 

16.6 

16.8 

13.1 

5.7 

7.4 

7.5 

2.1 

1.9 

Yellow-poplar 

32.3 

.3 

3.2 

2.9 

4.3 

4.2 

3.9 

2.8 

2.8 

7.9 

Other  hardwoods 

17.7 

3.9 

4.1 

1.6 

1.0 

1.1 

2.9 

1.5 

.5 

1.1 

Total  hardwoods 

403.3 

55.0 

58.4 

57.2 

64.3 

43.9 

39.1 

30.8 

22.4 

32.2 

All  species 

587.6 

70.6 

86.6 

95.5 

93.8 

77.4 

57.7 

41.2 

27.9 

36.9 

iJncludes  76.6  million  cubic  feet  of  red  oaks  and  0.8  million  of  white  oaks. 
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Table  18. — Net  volume  of  sawfimber  on  commercial  forest  land,  by  species  and  diameter  classes, 

Delaware,  1972 
[In  millions  of  board  feet,  International  Vi-inch  rule] 


All 

classes 

Diameter  class 

(inches  at  breast  height) 

Species 

9.0- 

11.0-          13.0- 

15.0- 

17.0-           19.0- 

21.0  + 

10.9 

12.9          14.9 

16.9 

18.9            20.9 

Loblolly  pine 

370.6 

84.4 

74.4           98.6 

55.7 

28.3           16.1 

13.1 

Other  softwoods 

47.4 

13.8 

11.8             7.6 

5.1 

5.4              1.9 

1.8 

Total  softwoods 

418.0 

98.2 

86.2          106.2 

60.8 

33.7            18.0 

14.9 

Select  white  oaks 

137.7 



41.6           33.5 

12.9 

19.1             9.9 

20.7 

Other  oaksi 

181.0 

— 

45.9           23.5 

33.6 

22.3           25.6 

30.1 

Hickory 

48.0 

— 

11.1           12.1 

9.2 

9.6             2.1 

3.9 

Soft  maples 

138.8 

— 

35.4           25.1 

25.9 

16.6            17.2 

18.6 

Beech 

48.9 

— 

4.4             8.1 

1.6 

6.9           11.7 

16.2 

Blackgum 

42.0 

— 

8.7           14.6 

11.6 

1.9             3.5 

1.7 

Sweetgum 

137.7 

— 

42.1           20.3 

28.3 

29.9             8.8 

8.3 

Yellow-poplar 

100.2 

— 

13.8           15.3 

14.8 

11.4            11.4 

33.5 

Other  hardwoods 

31.4 

— 

3.3             3.8 

11.7 

5.9             2.1 

4.6 

Total  hardwoods 

865.7 

— 

206.3         156.3 

149.6 

123.6           92.3 

137.6 

All  species 

1,283.7 

98.2 

292.5         262.5 

210.4 

157.3          110.3 

152.5 

ilncludes  178.7  million  board  feet  of  red  oaks  and  2.3  million  of  white  oaks. 


Table  19. — Net  volume  of  sawtimber  on  commercial  forest  land,  by  species  and 

log-quality  classes,  Delaware,  1 972 

[In  millions  of  board  feet]i 


Species 

All 

Standard-lumber 

logs 

Construction 

classes 

Grade  1 

Grade  2 

Grade  3 

logs 

Softwoods: 

Loblolly  pine 

370.6 

26.1 

46.8 

297.7 

— 

Other  pines 

47.4 

— 

2.8 

44.6 

— 

Total  softwoods 

418.0 

26.1 

49.6 

342.3 

— 

Hardwoods: 

Select  white  oaks 

137.7 

10.0 

25.2 

58.2 

44.3 

Other  oaks 

181.0 

14.9 

26.0 

75.0 

65.1 

Hickory 

48.0 

3.3 

2.7 

16.2 

25.8 

Soft  maples 

138.8 

2.3 

16.3 

55.4 

64.8 

Beech 

48.9 

.1 

1.2 

16.3 

31.3 

Blackgum 

42.0 

8.1 

6.8 

21.9 

5.2 

Sweetgum 

137.7 

11.4 

18.7 

73.2 

34.4 

Yellow-poplar 

100.2 

14.3 

19.9 

29.1 

36.9 

Other  hardwoods 

31.4 

5.9 

7.7 

10.8 

7.0 

Total  hardwoods 

865.7 

70.3 

124.5 

356.1 

314.8 

Hardwood  quality 

(in  percent) 

100 

8 

14 

41 

37 

ilnternational  Vi-inch  rule. 
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Table  20. — Net  growth,  removals,  and  mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land, 

by  ownership  classes  and  species,  Delaware,  1971 


Growing  stock 

Sawtimber 

Species 

Net 
growth 

Timber 
removals 

Mortality 

Net 
growth 

Timber 
removals 

Mortality 

Thousand  cubic  feet 

Thousand  board  feet^ 

Softwoods: 

Loblolly  pine 

3,537 

6,627 

632 

11,227 

14,124 

1,159 

Virginia  pine 

1,035 

1,400 

298 

1,707 

702 

386 

Other  softwoods 

28 

73 

6 

66 

174 

8 

Total  softwoods 

4,600 

8,100 

936 

13,000 

15,000 

1,553 

Hardwoods: 

Select  white  oaks 

2,345 

499 

304 

5,979 

2,558 

605 

Other  oaks 

4,074 

871 

940 

8,360 

2,434 

1,319 

Hickory 

641 

213 

22 

1,359 

235 

89 

Soft  maples 

2,324 

890 

426 

3,360 

349 

952 

Beech 

192 

131 

124 

941 

78 

305 

Blackgum 

538 

495 

99 

1,323 

373 

149 

Sweetgum 

2,774 

605 

624 

4,984 

1,183 

448 

Yellow-poplar 

1,342 

453 

127 

3,783 

1,618 

360 

Other  hardwoods 

370 

243 

266 

911 

172 

191 

Total  hardwoods 

14,600 

4,400 

2,932 

31,000 

9,000 

4,418 

Total,  all  species 

19,200 

12,500 

3,868 

44,000 

24,000 

5,971 

^International  V4-inch  rule. 


Table  21 . — Net  growth  and  removals  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by 
ownership  classes,  softwoods  and  hardwoods,  Delaware,  1  971 


Ownership 

Net  growth 

Timber  removals 

All  species 

Softwoods 

Hardwoods       All  species 

Softwoods  Hardwoods 

Public 

Forest  industry 

Farmer  and  misc. 

private 

802 
743 

17,655 

251 

536 

3,813 

GROWING  STOCK 

Thousand  cubic  feet 

551                    495 

207                    700 

13,842                11,305 

288 

406 

7,406 

207 

294 

3,899 

All  ownerships 

19,200 

4,600 

14,600                12,500 

8,100 

4,400 

Public 

Forest  industry 

Farmer  and  misc. 

private 

2,001 

1,915 

40,084 

678 

1,632 

10,690 

SAWTIMBER 

Thousand  hoard  feet^ 

1,323                    949 

283                 1,337 

29,394               21,714 

511 

720 

13,769 

438 

617 

7,945 

All  ownerships 

44,000 

13,000 

31,000               24,000 

15,000 

9,000 

ilntemational  14 -inch  rule. 
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Table  22. — Mortality  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by  ownership  classes,  causes, 

softwoods  and  hardwoods,  Delaware,  1971 


Ownership 


Growing  stock 
(thousand  cubic  feet) 


Sawtimber 
(thousand  board  feet) ' 


ana  cause 

All  species 

Softwoods 

Hardwoods 

All  species 

Softwoods 

Hardwoods 

Public 

Forest  industry 
Farmer  and  other 

161 

147 
3,560 

49 
104 
783 

BY 

OWNERSHIP  CLASS 
112                    264 
43                    234 
2,777                  5,473 

81 

195 

1,277 

183 

39 

4,196 

All  ownerships 

3,868 

936 

2,932 

5,971 

1,553 

4,418 

Weather 
Suppression 
Disease 
Unknown 

861 

109 

2,628 

270 

72 

23 

811 

30 

BY  CAUSE 

789                 2,390 

86                     — 

1,817                 3,581 

240                     — 

222 
1,331 

2,168 
2,250 

All  causes 

3,868 

936 

2,932 

5,971 

1,553 

4,418 

^International  V4-inch  rule. 


Table  23. — Components  of  average  annual  net  growth  of  growing  stock  and  sawtimber 
on  commercial  forest  land,  softwoods  and  hardwoods,  Delaware,  1  956-71 


Components 


All  species        Softwoods        Hardwoods 


Growth  on  initial  growing-stock  inventoryi 
Ingrowth — saplings  that  became  poletimber 

Gross  growth 
Cull  increment 
Annual  mortality 

Average  annual  net  growth 


GROWING  STOCK 

Thousand  cubic  feet 

13,645  3,743  9,902 

9,473  3,291  6,182 


23,118 
1,226 
3,592 


7,034 

22 

1,112 


16,084 
1,204 
2,480 


18,300 


5,900 


12,400 


Growth  on  initial  sawtimber  inventoryi 
Ingrowth — poletimber  trees  that  became 
sawtimber 

Gross  growth 
Cull  increment 
Annual  mortality 

Average  annual  net  growth 


SAWTIMBER 

Thousand  board  feet- 
24,418  8,694  15,724 


24,055 


7,700 


16,355 


48,473 
1,433 
5,540 


16,394 

50 

1,844 


32,079 
1,383 
3,696 


41,500 


14,500 


27,000 


^Including  growth  on  trees  that  were  cut. 
^International  V^-inch  rule. 
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Table  24. — Sampling  errors 

for  ma 

/or  fores/  area  and  ti 

mber-volume  classes  in 

Delaware, 

1972 

Table 

Item 

Sampling 

Table 

Item 

Sampling 

No. 

classification 

error 

No. 

classification 

error 

FOREST  AREA 

TIMBER  VOLUME 

Percent 

Cubic 

Board 

1 

Forest-land  area: 

feet 

feet 

Commercial 

3.0 

Percent 

Unproductive 

81.0 

Sawtimber  stands 

7 

7 

Total 

3.2 

Poletimber  stands 

23 

27 

Commercial  forest  land: 

Sapling-seedling 

28 

38 

Kent  County 

7 

Softwoods 

13 

15 

New  Castle  County 

9 

Hardwoods 

7 

9 

Sussex  County 

4 

All  species 

5 

6 

2 

Ownership:! 

15 

Counties: 

Forest  industry 

45 

Kent 

10 

13 

Farmer-owned 

15 

New  Castle 

14 

18 

Misc.  private 

11 

Sussex 

7 

9 

Farmer  and  misc.  private 

5 

17-18 

Diameter  classes 

3 

Stand-size  class: 

(inches) : 

Sawtimber 

9 

5.0-  6.9 

10 

— 

Poletimber 

21 

7.0-  8.9 

9 

— 

Sapling-seedling 

18 

29.0-10.9 

9 

20 

5 

Stand-volume  per  acre 

11.0-12.9 

9 

11 

(board  feet): 

13.0-14.9 

9 

9 

Less  than  1,500 

13 

15.0-16.9 

12 

12 

1,500  to  5,000 

17 

17.0-18.9 

12 

11 

More  than  5,000 

13 

19.0-20.9 

If 

16 

7 

Area-condition  class: 

21.0  and  larger 

20 

19 

50 

10 

17-18 

Species: 

60 

13 

Loblolly  pine 

15 

17 

70 

(*) 

Other  softwoods 

25 

33 

8 

Growth-per-acre  class 

Select  white  oaks 

18 

21 

(cubic  feet) : 

Other  oaks 

15 

19 

120  to  165 

35 

Hickory 

24 

27 

85  to  120 

22 

Soft  maples 

17 

24 

50  to  85 

14 

Beech 

47 

(*) 

Less  than  50 

16 

Blackgum 

35 

36 

9 

Forest  type: 

Sweetgum 

20 

25 

Loblolly-shortleaf  pine 

15 

Yellow-poplar 

24 

28 

Oak-pine 

26 

Other  hardwoods 

32 

49 

Oak-hickory 

13 

Oak-gum- red  maple 

22 

GROWTH-REMOVAL-MORTALITY 

Cubic       Board 

TIMBER  VOLUME 

feet 

feet 

Cubic 

Board 

Percent 

feet 

feet 

20 

Growth  by: 

Percent 

Softwoods 

23 

23 

13 

Class  of  timber: 

Hardwoods 

13 

15 

Sawtimber  trees 

6 

— 

All  species 

11 

11 

Poletimber  trees 

7 

__ 

Removals  by: 

All  growing  stock 

5 

— 

Softwoods 

24 

28 

Rough  trees 

18 



Hardwoods 

22 

25 

Rotten  trees 

19 

— 

All  species 

19 

21 

All  live  trees 

4 

— 

Mortality  by: 

14 

Ownership  and 

Softwoods 

28 

31 

stand-size: 

Hardwoods 

17 

29 

Public 

34 

37 

All  species 

14 

21 

Forest  industry 

(*) 

(*) 

22 

Mortality  by  cause: 

Farmer  and  other 

7 

8 

Weather 
Suppression 
Disease 
Unknown 

35 

(*) 

17 

44 

44 
25 

1  Some  classifications  have  no  sampling  errors  and  some  less  important  classifications  have  been  omitted. 
-Board-foot  sampling  error  for  this  diameter  class  is  for  softwoods  only. 
*  Sampling  errors  of  50  to  99  percent. 
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Table  25. — Output  of  timber  products,  by  source  of  material,  softwoods  and  hardwoods,  Delaware,  1970 


Total  output 


Product  and 
species  group 


Standard 
units 


Output  from 
roundwood 


Output  from 
plant  byproducts 


Number 
of  units 


Thousand 
cubic 
feet 


Number 
of  units 


Thousand 
cubic 
feet 


Number 
of  units 


Thousand 
cubic 
feet 


Sawlogs: 
Softwoods 
Hardwoods 

Total 

Veneer  logs  and  bolts: 
Softwoods 
Hardwoods 

Total 

Pulpwood: 
Softwoods 
Hardwoods 

Total 

Cooperage  logs  and  bolts: 
Softwoods 
Hardwoods 

Total 

Piling: 
Softwoods 
Hardwoods 

Total 

Poles: 

Softwoods 
Hardwoods 

Total 

Posts  (round  &  split): 
Softwoods 
Hardwoods 

Total 

Other:  3 
Softwoods 
Hardwoods 

Total 

Total  industrial 
products:^ 

Softwoods 

Hardwoods 

Total 

Fuelwood: 
Softwoods 
Hardwoods 

Total 

All  products:  5 
Softwoods 
Hardwoods 

Total 


M  bd.  ft.i 
M  bd.  ft.i 

6,326 

6,787 

952 
979 

6,326 
6,787 

952 
979 

— 

— 

M  bd.  ft.i 

13,113 

1,931 

13,113 

1,931 

— 

— 

M  bd.  ft.i 
M  bd.  ft.i 

2,988 
2,328 

468 
407 

2,988 
2,328 

468 
407 

— 

— 

M  bd.  ft.i 

5,316 

875 

5,316 

875 

— 

— 

Std.  cords- 
Std.  cords2 

59,062 
4,676 

4,725 
374 

59,062 
3,181 

4,725 
254 

1,495 

120 

Std.  cords- 

63,738 

5,099 

62,243 

4,979 

1,495 

120 

M  bd.  ft.i 
M  bd.  ft.i 

38 

6 

38 

6 

— 

— 

M  bd.  ft.i 

38 

6 

38 

6 

— 

— 

M  linear  ft. 
M  linear  ft. 

700 
472 

420 
283 

700 
472 

420 
283 

— 

— 

M  linear  ft. 

1,172 

703 

1,172 

703 

— 

— 

M  pieces 
M  pieces 

2 

48 

2 

48 

— 

— 

M  pieces 

2 

48 

2 

48 

— 

— 

M  pieces 
M  pieces 

200 

132 

200 

1.32 

— 

— 

M  pieces 

200 

132 

200 

132 

— 

— 

M  cu.  ft. 

M  cu.  ft. 

18 

48 

18 
48 

— 

— 

18 

48 

18 

48 

M  cu.  ft. 

66 

66 

— 

— 

66 

66 

— 

— 

6,631 
2,229 

— 

6,613 
2,061 

— 

18 
168 

— 

— 

8,860 

— 

8.674 

— 

186 

Std.  cords 
Std.  cords 

1,550 
12,988 

124 
1,039 

362 
12,638 

29 
1,011 

1,188 
350 

95 

28 

Std.  cords 

14,538 

1,163 

13,000 

1,040 

1,538 

123 

— 

= 

6,755 
3,268 

— 

6,642 
3.072 

— 

113 
196 

10,023 


—  9,714 


309 


1  International  i/4-inch  rule. 

-Rough  wood  basis  (for  example,  chips  converted  to  equivalent  standards  cords). 
^Used  for  miscellaneous  fiber  products. 
^No  mine  timbers  are  produced  in  Delaware. 

'•Does  not  include  269,900  cubic  feet  of  softwood  and    136,600  cubic  feet  of  hardwood  residues  used  mainly  for 
chicken  litter  and  livestock  bedding. 
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Table  26. — Output  o 

f  roundwood 

products,  by  source,  softwoods  and  hard 
[In  thousands  of  cubic  feet] 

kvoods,  Delaware,  1970 

( 

Product  and 
species  group 

All 
sources 

Growing-stock 

treesi 

Rough 

and 
rotten 
treesi 

Salvable 
dead 
treesi 

Other 
sources^ 

Total 

Sawtimber 

Poletimber 

Sawlogs: 
Softwoods 
Hardwoods 

952 
979 

862 
945 

PRINCIPAL  INDUSTRIAL 

859                         3 
931                       14 

PRODUCTS 

60 

30 
34 

Total 

1,931 

1,807 

1,790 

17 

— 

60 

64 

Veneer  logs  and  bolts: 
Softwoods 
Hardwoods 

468 
407 

455 
402 

455 
402 

— 

— 

— 

13 
5 

Total 

875 

857 

857 

— 

— 

— 

18 

Pulpwood: 
Softwoods 
Hardwoods 

4,725 
254 

3,810 
209 

3,235 
93 

575 
116 

3 

137 
1 

778 
41 

Total 

4,979 

4,019 

3,328 

691 

3 

138 

819        1; 

Cooperage  logs  and  bolts: 
Softwoods 
Hardwoods 

6 

MISCELLANEOUS  INDUSTRIAL  PRODUCTS 
6                        6                     —                   —                  — 

[ 

Total 

6 

6 

6 

— 

— 

— 

—                 : 

Piling: 

Softwoods 
Hardwoods 

420 

283 

380 
280 

365 
245 

15 

35 

25 

— 

15 
3 

Total 

703 

660 

610 

50 

25 

— 

18 

Poles: 

Softwoods 
Hardwoods 

48 

48 

46 

2 

— 

— 

— 

Total 

48 

48 

46 

2 

— 

— 

— 

Posts  (round  and  split) : 
Softwoods 
Hardwoods 

132 

131 

131 

— 

— 

— 

1 

Total 

132 

131 

131 

— 

— 

— 

1 

All  misc.  industrial  products: 
Softwoods 
Hardwoods 

468 
421 

428 
417 

411 
382 

17 
35 

25 

— 

15 

4 

Total 

889 

845 

793 

52 

25 

— 

19 

Softwoods 
Hardwoods 

6,613 
2,061 

5,555 
1,973 

TOTAL  INDUSTRIAL  PRODUCTS 

4,960                     595                     25 
1,808                     165                       3 

197 
1 

836         \ 
84 

Total 

8,674 

7,528 

6,768 

760 

28 

198 

920 

Softwoods 
Hardwoods 

29 
1,011 

NONINDUSTRIAL  PRODUCTS 
16                        1                      15 

592                     228                     364 

(FUELWOOD) 

7                     3 
213                 113 

3        i 
93 

Total 

1,040 

608 

229 

379 

220 

116 

96 

Softwoods 
Hardwoods 

6,642 
3,072 

5,571 
2,565 

TOTAL 

4,961 
2,036 

ALL  PRODUCTS 
610                     32 
529                   216 

200 
114 

839 
177 

Total 

9,714 

8,136 

6,997 

1,139 

248 

314 

1,016         i 

iQn  commercial  forest  land. 

^Includes  trees  less  than  5.0  inches  in  diameter,  tree  tops  and  limbs  from  commercial  forest  areas 
noncommercial  forest  land,  or  nonforest  land  such  as  fence  rows  and  suburban  areas. 
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,  or  any  material  from 

Table  27. — Timber  removals  from  growing  sfock  ar)d  live  sawtimber  on  commercial  forest  land,  by  items, 

softwoods  and  hardwoods,  Delaware,  1 970 


Growing  stock 

Sawtimber 

Item 

(thousand  cubic  feet] 

(thousand  board  feet)i 

All  species 

Softwoods    H< 

ardwoods 

All  species 

Softwoods 

Hardwoods 

Round  wood  products: 

Sawlogs 

1,807 

862 

945 

8,107 

3,392 

4,715 

Veneer  logs  and  bolts 

857 

455 

402 

3,756 

1,806 

1,950 

Pulpwood 

4,019 

3.810 

209 

9,547 

9,026 

521 

Cooperage  logs  and 

bolts 

6 



6 

34 



34 

Piling 

660 

380 

280 

2,385 

1,018 

1,367 

Poles 

48 

48 



128 

128 

— 

Posts 

131 

— 

131 

731 

— 

731 

Fuelwood 

608 

16 

592 

1,275 

3 

1,272 

All  products 

8,136 

5.571 

2.565 

25,963 

15,373 

10,590 

Logging  residues 

2,341 

1.221 

1.120 

3,135 

2,153 

982 

Other  removals 

2,400 

469 

1,931 

3,880 

960 

2,920 

Total  removals 

12,877 

7.261 

5,616 

32,978 

18,486 

14,492 

1  International  Vi-inch  rule. 


Table  28. — Volume  of  unused  residues  at  primary  manufacturing  plants,  by 

industry  and  type  of  residue,  softwoods  and  hardwoods,  Delaware,  1 970 

[In  thousands  of  cubic  feet] 


Species  group 

and  type 

of  residues 


All 
industries 


Lumber 


Veneer  and 
plywood 


Other 


Softwoods: 
Coarse! 
Fine^ 

Total 

Hardwoods: 
Coarse^ 
Fine2 

Total 

All  species: 
Coarse! 
Fine2 

Total 


1.0 
33.2 

1.0 
33.2 

— 

—  _ 

34.2 

34.2 

— 

— 

32.0 
.5 

32.0 
.5 

— 

— 

32.5 

32.5 

— 

— 

33.0 
33.7 

33.0 
33.7 

— 

— 

66.7 


66.7 


iMaterial  such  as  slabs,  edgings,  and  veneer  cores. 
^Material  such  as  sawdust  and  shavings. 

Note:   The  volume  of  used  residues  is  shown  under  "Output  from  plant 
byproducts"  of  table  25. 
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Table  29. — Projections  of  net  annual  growth,  available  cut,  and  inventory 
of  growing  stock  and  sawtimber  on  commercial  forest  land,  Delaware, 
1972-2002^ 


Species 
group 


1972 

(inventory 

year) 


1982 


1992 


2002 


Softwoods: 
Cut 

Growth 
Inventory 

Hardwoods: 
Cut 

Growth 
Inventory 

Total: 
Cut 

Growth 
Inventory 


Softwoods: 
Cut 

Growth 
Inventory 

Hardwoods: 
Cut 

Growth 
Inventory 

Total: 
Cut 

Growth 
Inventory 


GROWING 

Million  cw 

STOCK 

hie  feet 

8.1 

4.6 

184.3 

5.5 

3.5 

159.5 

3.7 

2.6 

144.8 

2.3 

2.3 

140.1 

4.4 

14.6 

403.3 

10.5 

16,3 

474.2 

14.2 

17.2 

516.5 

17.2 

17.3 

530.0 

12.5 
19.2 

587.6 

16.0 

19.8 

633.7 

17.9 

19.8 

661.3 

19.5 

19.6 

670.1 

SAWTIMBER 

Million  board  feefi 


15 
13 

418 

9 

31 

866 

24 

44 

1,284 


12 

11 

397 

21 

38 

1,050 

33 

49 

1,447 


9 

9 

390 

30 

42 
1,191 

39 

51 

1,581 


6 

8 
401 

39 

43 

1,272 

45 

51 

1,673 


iRased  upon  the  following  assumptions:  Farmland  abandonment  and  re- 
version to  forest  will  be  offset  by  forest  land  lost  by  land  clearing,  growth 
rates  will  continue  to  be  the  same  for  the  next  30  years,  and  trends  in  for- 
estry programs  will  continue  at  the  same  rate  as  in  the  past.  Timber  avail- 
able for  cutting  in  this  projection  is  assumed  to  be  that  amount  that  will 
bring  growth  and  cut  into  balance  by  the  end  of  30  years. 


^International  Vi-inch  rule. 
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THE  MAJOR  FOREST  TYPES 

of 

DELAWARE 


I       I  SOUTHERN  YELLOW  PINE 

I       I  OAK-PINE 

^J  OAK-HICKORY 

I       I  OAK-GUM-RED  MAPLE 

I       I  NONFOREST 


10  MILES 


Figure  20.  —  The  major  forest  types  of  Delaware. 


THE  FOREST  SERVICE  of  the  U.  S.  Depart- 
ment of  Agriculture  is  dedicated  to  the  principle  of 
multiple  use  management  of  the  Nation's  forest  re- 
sources for  sustained  yields  of  wood,  water,  forage, 
wildlife,  and  recreation.  Through  forestry  research, 
cooperation  with  the  States  and  private  forest 
owners,  and  management  of  the  National  Forests 
and  National  Grasslands,  it  strives  —  as  directed 
by  Congress  —  to  provide  increasingly  greater 
service  to  a  growing  Nation. 


^'  ^ 


THE  VENEER  INDUSTRY 
IN  THE  NORTH  EAST- 1972 


i>y  James  T.  Bones  and  David  R.  Dickson 


USDA  FOREST  SERVICE  RESOURCE  BULLETIN  NE-33 
1974 

NORTHEASTERN   FOREST  EXPERIMENT  STATION 

FOREST  SERVICE,  U.S.  DEPARTMENT  OF  AGRICULTURE 

6816  MARKET  STREET,  UPPER  DARBY,  PA.   19082 

WARREN  T.   DOOLITTLE,   DIRECTOR 


THE   AUTHORS 

JAMES  T.  BONES,  research  forester,  received  his  bachelor's 
degree  in  soil  conservation  from  Utah  State  University  in 
1952  and  his  master's  degree  in  forest  management  from  the 
same  university  in  1956.  He  worked  at  the  Pacific  Northwest 
Station  and  the  Institute  of  Northern  Forestry  until  1965, 
when  he  became  a  United  Nations  forestry  advisor  to  the 
Government  of  Colombia  in  South  America.  After  his  re- 
turn in  March  1968,  he  was  transferred  to  the  Northeastern 
Forest  Experiment  Station.  He  is  now  stationed  in  Upper 
Darby,  Pa.  where  he  is  working  in  the  timber-removals 
phase  of  Forest  Survey. 

DAVID  R.  DICKSON,  research  forester,  received  his 
bachelor's  degree  in  forestry  from  the  University  of  New 
Hampshire  in  1954.  He  joined  the  Lake  States  Forest  Ex- 
periment Station  in  1954.  After  serving  2  years  in  the  Army, 
he  joined  the  Northeastern  Forest  Experiment  Station  in 
1957.  Since  that  time  he  has  been  involved  in  the  many 
aspects  of  the  field  and  office  phases  of  Forest  Survey.  He 
is  now  responsible  for  operation  of  the  data-processing  sys- 
stem  to  compile,  summarize,  and  analyze  data  from  the 
many  and  varied  resource  studies  of  Forest  Survey. 


Manuscript  received  for  publication   12  November  1973 


ACKNOWLEDGMENT 

The  success  of  a  survey  depends  upon  the  percentage  of  re- 
sponses received  from  the  population  sampled  and  the  effort 
put  forth  by  the  respondents  in  providing  information.  We  are 
grateful  to  the  Northeast's  veneer  industry  for  their  immediate 
and  accurate  responses.  All  veneer  plants  known  to  be  operat- 
ing in  1972  in  the  Northeast  provided  data  for  this  survey. 
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ABSTRACT 

From  a  survey  of  veneer  producers  in  the  Northeast  in  1972, 
veneer-log  production  and  receipts  by  states  and  species,  and  log 
shipments  between  states  and  regions  are  presented.  Comparisons 
are  made  with  a  similar  survey  made  in  1968.  A  current  list  of  north- 
eastern veneer  manufacturers  is  included. 
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HIGHLIGHTS 


I   HE   1972  veneer  industry  survey  in  the 
Northeast  showed  that  since  the  1968  sur- 
vey: 


i< 


Veneer  log  production  dropped  29  percent 
to  125  milUon  board  feet. 


i< 


Veneer  log  receipts  at  northeastern  ve- 
neer plants  dropped  20  percent  to  123 
million  board  feet. 


i< 


There  were  21  fewer  veneer  plants  operat- 
ing in  the  Northeast.  No  new  plants 
started  to  operate. 


i< 


Exports  of  veneer  logs  from  the  North- 
east nearly  equal  imports. 


BACKGROUND 


Periodically  in  the  Northeast,  regional  pro- 
duction surveys  are  initiated  for  a  single  prod- 
uct so  that  the  importance  of  that  product  can 
be  determined  in  relation  to  the  forest-prod- 
ucts industry  as  a  whole.  Veneer  manufactur- 
ing ranks  third  in  importance  in  the  North- 
east, as  measured  by  annual  receipts  of  round- 
wood,  behind  sawlogs  and  pulpwood.  The 
most  recent  survey  of  production  for  the  in- 
dustry was  conducted  in  1968.  Since  then 
statewide  industry  surveys  conducted  in  con- 
junction with  the  reappraisals  of  the  entire 
timber  resource  indicate  that  the  veneer  in- 
dustry in  the  Northeast  has  been  in  a  period 
of  constant  change. 

Early  in  1973,  the  Northeastern  Forest  Ex- 
periment Station  contacted  all  operating  ve- 


neer plants  in  the  Station's  14-state  territory 
(Connecticut,  Delaware,  Kentucky,  Maine, 
Maryland,  Massachusetts,  New  Hampshire, 
New  Jersey,  New  York,  Ohio,  Pennsylvania, 
Rhode  Island,  Vermont,  and  West  Virginia) 
for  1972  plant  receipts  (see  hst  of  plants, 
page  13).  The  survey  was  coordinated  with 
similar  surveys  of  states  in  the  North  Central 
and  Southern  regions. 

Wood  receipts  information  was  exchanged 
with  neighboring  experiment  stations  to  as- 
sure complete  coverage  by  the  cooperating  sta- 
tions. In  addition,  log  shipments  to  and  from 
Canada  were  determined.  Veneer  logs  that 
were  harvested  and  exported  through  log  bro- 
kers or  concentrators  overseas  were  not  in- 
cluded in  the  survey. 


HE.   INDUSTRY 


The  veneer  manufacturers  in  the  Northeast 
can  be  separated  into  broad  classes  according 
to  the  industries  they  serve  and  the  products 
they  make.  The  following  three  classes  of 
plants  were  identified  in  our  survey:  (1)  com- 
mercial and  face  veneer  manufacturers  that 
produce  veneer  for  the  plywood  and  furniture 
industries;  (2)  container  veneer  manufactur- 
ers that  fabricate  veneer  boxes,  baskets,  and 
similar  containers,  mostly  for  the  vegetable 
and  fruit-growing  and  packing  industries;  and 
(3)  specialty  veneer  manufacturers  that  pro- 
duce hundreds  of  items  ranging  from  tooth 
picks  to  ice  cream  spoons  and  tongue  depres- 
sors. 

Forty-eight  veneer  plants  were  operating  in 
the  Northeast  in  1972.  These  plants  were  scat- 
tered throughout  the  northeastern  states.  Some 
plants  were  located  near  veneer-log  sources  or 


product  markets;  others  were  located  near 
major  transportation  networks  and  favorable 
labor  markets.  Because  log  requirements  are 
more  exacting  for  face  and  commercial  veneer, 
these  plant  owners  are  willing  to  pay  higher 
prices  for  raw  materials  and  to  transport  logs 
from  greater  distances  to  their  plants.  Most 
container  veneer  plants,  however,  are  located 
in  agricultural  sections  of  the  Northeast,  and 
procure  their  veneer  logs  and  sell  their  prod- 
uct locally.  Eight  of  the  11  specialty-veneer 
plants  in  1972  were  located  in  Maine  and  used 
mostly  white  birch  bolts  as  a  raw  material. 
These  plants  provide  a  stable  base  for  the 
State's  wood  using  industries,  since  their  wood 
requirements  and  product  outputs  fluctuate 
very  little  from  year  to  year. 

Characteristics  of  the  three  classes  of  veneer 
plants  in  the  Northeast  in  1972  were: 


Characteristic 

Class  of  veneer  plant 

Commercial  and  face 

Container 

Specialty 

Volume  of  log 
receipts 

2.2  million  board  feet 
per  plant 

0.5  million  board 
feet  per  plant 

3.0    million    board 
feet  per  plant 

Major  species 
received 

Red  oaks,  black 

cherry,  and  walnut 

Yellow-poplar,    soft 
maple,  and 
sweetgum 

White  birch  and 
hard  maple 

Size  of  log  procure- 
ment area 

From  2-  to  8-state 
area 

From  consuming  or 
neighboring  state 

From    within    con- 
suming state 

Plant  location 

Evenly  scattered 
throughout  North- 
east 

Atlantic  coastal 
plain   or   border- 
ing Great  Lakes 

Mostly  in  Maine 

Product  market 
areas 

Eastern  population 
centers  and  South- 
eastern furniture 
industry 

Local  agricultural 
areas 

Nationwide 

Though  the  total  number  of  active  veneer 
plants  in  the  Northeast  was  the  same  in  1968 
as  in  1963,  six  container  veneer  plants  closed 
and  six  commercial  veneer  plants  opened  dur- 
ing that  period  (fig.  1).  Twenty-two  plants 
closed  between  1968  and  1972  and  one  was 
added,  dropping  the  total  number  of  active 
plants  from  69  to  48. 

Container  veneer  industry.— In  all,  16  con- 
tainer veneer  plants  have  closed  since  1963,  a 


decline  of  59  percent.  Six  of  the  plants  closed 
between  1963  and  1968  and  10  closed  between 
1968  and  1972.  Many  things  were  responsible 
for  these  container  veneer  plant  closures.  Of 
major  importance  was  slackening  in  demand 
for  wood  containers.  Small  family  farms  are 
being  replaced  by  large-scale  agribusinesses 
whose  volumes  justify  the  use  of  automated 
harvesting  and  transporting  equipment. 

Another  demand-related  factor  is  that  in- 


Figure  I. — Number  of  veneer  plants  operating 

in  the  Northeast,  by  class  of  plant,  for  selected 

years. 
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creased  labor  and  material  costs  have  been 
passed  along  to  the  fruit  and  vegetable  produ- 
cers in  the  form  of  higher  prices  for  wooden 
containers.  Roadside  produce  retailers  can  no 
longer  afford  to  absorb  the  cost  of  the  basket 
when  marketing  their  produce.  The  baskets 
are  used  for  display  only  and  the  produce  is 
transferred  to  a  paper  bag  at  the  time  of  sale. 

Container  veneer  plant  closures  can  also  be 
traced  to  a  scarcity  of  skilled  labor.  The  ve- 
neer production  portion  of  a  container  plant 
can  easily  be  automated,  but  the  container  as- 
sembly portion  is  quite  labor  intensive.  As- 
sembly workers  are  highly  skilled  and,  when 
they  retire,  are  difficult  to  replace  (fig.  2). 

The  rising  cost  of  wood  was  another  factor 
that  contributed  to  some  plant  closures.  Ve- 
neer quality  yellow-poplar  and  gum  logs  are  in 
great  demand  as  are  most  other  hardwood  spe- 
cies. Shortly  before  a  major  New  Jersey  wood 
container  plant  closed,  management  switched 
to  plastic  basket  bottoms  in  a  final  cost-cut- 
ting effort.  The  price  of  the  pine  lumber  used 
for  apple  and  peach  basket  bottoms  had  be- 
come prohibitive. 


Commercial  Veneer  I ridustry.— The  number 
of  active  commercial  veneer  plants  in  the 
Northeast  increased  from  30  to  36  between 
1963  and  1968,  then  dropped  to  26  in  1972. 
This  mixed  performance  can  best  be  explained 
by  relating  plant  closures  to  hardwood  ply- 
wood consumption  during  the  period.  In  the 
past  12  years  hardwood  plywood  consumption 
in  the  United  States  has  jumped  from  less 
than  2  billion  square  feet  to  over  8  billion 
square  feet  in  1972.  During  the  early  1960's 
the  ratio  of  hardwood  plywood  imports  to  total 
United  States  consumption  was  running 
slightly  over  50  percent.  But  since  1967  this 
ratio  has  increased  sharply  and  by  1972  im- 
ports reached  nearly  75  percent.  While  the 
volume  of  imports  jumped  more  than  400  per- 
cent between  1962  and  1972,  domestic  ship- 
ments rose  only  63  percent.  This  increased 
penetration  of  the  United  States  hardwood 
plywood  market  by  foreign  producers  caused 
many  commercial  veneer  manufacturers  that 
were  directly  competing  for  the  same  markets 
to  succumb.  In  the  Northeast,  demand  for 
prestige  paneling  has  decreased  as  the  spread 
in  price  between  domestic  hardwood  paneling 
and  lauan  continues  to  grow  and  the  construc- 


Figure  2. — Basket  assembly  workers  are  highly 
skilled  and  difficult  to  replace. 


tion     cost    of    medium-priced     single-family 
houses  continues  to  increase. 

Specialty  veneer  mc^us^ry.— Specialty  veneer 
plants  made  up  17  percent  of  all  veneer  plants 
in  both  1963  and  1968,  and  although  the  num- 
ber of  specialty  veneer  plants  in  1972  dropped 
from  12  to  11,  they  now  make  up  23  percent 
of  the  total.  One  plant  in  Maine  and  another 
plant  in  Vermont  closed  between   1968  and 


1972,  while  a  New  Hampshire  plant  was  added 
to  the  specialty  veneer  group. 

Eight  of  the  11  specialty  veneer  plants  oper- 
ating in  1972  are  located  in  Maine;  the  other 
three  are  in  New  Hampshire,  Vermont,  and 
New  York.  Species  in  demand  by  the  specialty 
veneer  plants  are  limited  to  white  birch  and 
hard  maple. 


HARVEST  OOVITN  29   PERCENT— PLANT 
RECEIPTS  DOIMTN   20 


Veneer  log  production  in  the  Northeast  in 
1972  was  about  125  million  board  feet  (Inter- 
national 1/4 -inch  log  rule);  a  decrease  of  29 
percent  from  the  175  million  board  feet  re- 
ported in  1968.  Production  losses  from  1968 
levels  were  reported  by  all  of  the  14  northeast- 
ern states.  Individual  losses  ranged  from  9 
percent  in  Ohio  to  74  percent  in  New  Hamp- 
shire. 

Sixty-eight  percent— nearly  85  million  board 
feet— of  the  Northeast's  veneer  log  production 
in  1972  went  to  plants  producing  commercial 
and  face  veneer  (fig.  3).  The  remaining  40 
million  board  feet  of  production  was  divided 
between  container  veneer  plants   (16  million 


board  feet)  and  specialty  veneer  plants  (24 
million  board  feet). 

The  38  million  board  feet  of  veneer  logs 
that  were  harvested  in  Maine  in  1972  repre- 
sent 30  percent  of  the  Northeast's  production 
total  and  85  percent  of  the  volume  of  wood  re- 
ceived at  specialty  veneer  manufacturing 
plants.  Maryland  was  the  second  largest  ve- 
neer log  producer  in  1972,  accounting  for  21 
percent  of  the  Northeast  total.  Most  of  its 
production  was  from  southern  pines. 

Birch  continued  as  the  most  important  spe- 
cies used  for  veneer  in  the  Northeast  in  1972, 
but  its  once  dominant  position  is  being  chal- 
lenged. Based  on  volume  harvested,  the  fol- 


Figure  3. 

— Veneer  log  production  in  percent, 

1972. 
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lowing  ranking  of  hardwood  species  shows  the 
changes  that  have  occurred  during  the  last 
nine  years: 


1963 
Birch 

Yellow-poplar 
Hard  maple 
Red  oak 


1968 
Birch 

Yellow-poplar 
Red  oak 
Hard  maple 


1972 
Birch 
Red  oak 
Yellow-poplar 
Hard  maple 


The  proportion  of  veneer  made  from  red  oak 
has  increased  during  the  period,  the  propor- 
tion made  from  hard  maple  and  yellow-popu- 
lar has  decreased.  Current  demand  for  high- 
quality  hard  maple  for  export  to  Japan  has 
caused  domestic  shortages.  Demand  for  yel- 
low-poplar, the  major  species  used  for  con- 
tainer veneer,  has  waned  with  the  numerous 
container  plant  closures. 

Use  has  spread  over  a  larger  range  of  species 
since  1963.  In  that  year  the  four  most  pre- 


ferred species  accounted  for  72  percent  of  the 
153  million  board  feet  that  were  produced, 
while  in  1972  the  four  species  only  accounted 
for  58  percent  of  the  production  total. 

Beech  was  the  only  northeastern  hardwood 
species  whose  1972  production  total  exceeded 
the  1968  total.  Southern  pine  veneer  log  pro- 
duction rose  to  25  million  board  feet  in  1972, 
an  80  percent  increase  over  1968. 

Log  receipts  at  veneer  plants  in  the  North- 
east were  over  123  million  board  feet  (Inter- 
national 1/4 -inch  log  rule)  in  1972.  This  repre- 
sents a  decrease  of  20  percent  from  the  154 
million  board  feet  reported  in  1968.  Only  four 
states— Kentucky,  Maryland,  Ohio,  and  Penn- 
sylvania—reported gains  in  log  receipts  be- 
tween 1968  and  1972.  Two  states  reported  the 
closure  of  their  only  veneer  plant  during  the 
period,  bringing  the  number  of  states  in  the 
Northeast  with  no  operating  veneer  plants  to 
four. 


INTERREGIONAL 
AND  INTERSTATE   SHIPMENTS 


In  both  1963  and  1968,  the  volume  of  ve- 
neer logs  shipped  out  of  the  Northeast  ex- 
ceeded that  of  logs  shipped  into  the  region. 
This  surplus  of  exports  dropped  from  26  mil- 
lion board  feet  (a  17  percent  surplus)  in  1963 
to  21  million  board  feet  (a  12  percent  surplus) 
in  1968.  In  1972,  equilibrium  was  nearly 
reached;  outshipments  exceeded  inshipments 
by  only  1.7  million  board  feet  (a  1  percent 
surplus). 

Though  commercial  and  face  veneer  produ- 
cers are  willing  to  transport  logs  great  dis- 
tances, specialty  and  container  veneer  produ- 
cers purchase  most  of  their  veneer  logs  close  to 
their  plants.  In  states  like  Maine,  where  most 
of  the  Northeast's  specialty  veneer  plants  are 
located,  a  larger  precentage  of  the  industry's 
log  requirement  comes  from  within  the  State. 

In  other  states,  where  commercial  or  face 


veneer  is  manufactured,  veneer  log  imports 
and  exports  are  both  quite  high,  with  only 
token  quantities  of  the  veneer  log  harvest 
going  to  local  veneer  plants  for  manufacture. 
This  situation  exists  because  the  veneer  log  re- 
sources of  a  given  state— species  and  supply- 
are  not  always  compatible  with  the  needs  of 
local  industry.  For  example.  West  Virginia  ve- 
neer plants  purchase  hard  maple  and  yellow 
birch  from  Vermont,  white  ash  and  black 
cherry  from  Pennsylvania,  and  yellow-popular 
and  gum  from  Maryland. 

New  York  and  Pennsylvania  both  exported 
greater  volumes  of  veneer  logs  than  they  im- 
ported from  neighboring  states  for  manufac- 
ture. More  than  19  milHon  board  feet  of  ve- 
neer logs— representing  16  percent  of  the  1972 
production— were  shipped  outside  the  North- 
east for  manufacture. 


HIGH  RECOVERY  OF  PLANT  RESIDUES 


Northeastern  veneer  plants  generated  over 
11  million  cubic  feet  of  manufacturing  resi- 
dues in  1972.  This  total  was  made  up  of  5  mil- 
Hon  cubic  feet  of  coarse  woody  material  that 
was  large  enough  to  convert  into  wood  chips,  4 
million  cubic  feet  of  fine  woody  material  that 
was  too  small  to  be  chipped,  and  2  million 
cubic  feet  of  bark. 

Most  of  the  bark  and  fine  residue  was  used 
for  boiler  fuel  at  the  veneer  plants  (fig.  4). 
Over  60  percent  of  the  coarse  wood  residue 


was  converted  into  chips  for  pulp  or  other 
fiber  products.  The  remaining  coarse  wood  res- 
idue was  used  for  industrial  fuel  (24  percent), 
domestic  fuel  (2  percent),  and  remanufac- 
tured  into  other  items  such  as  fence  posts, 
small  dimension,  and  specialty  items  (9  per- 
cent). Four  percent  of  the  coarse  wood  residue, 
10  percent  of  the  fine  wood  residue,  and  21 
percent  of  the  bark  was  not  used.  Most  of  this 
material  was  dumped,  buried,  or  burned. 


Figure  4. — Disposition  of  veneer  plant  residues  in  percent,  1972. 
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INDUSTRY  OUTLOOK 


During  the  next  5  years  certain  segments  of 
the  veneer  industry  in  the  Northeast  should 
do  well,  while  others  will  continue  to  experi- 
ence difficulties. 

No  improvement  is  expected  for  the  con- 
tainer-veneer producers  because  long  term 
demand  for  wood  containers  is  expected  to 
diminish.  Those  container  veneer  plants  that 
continue  to  operate  in  the  Northeast  may  ex- 
perience short  run  rises  in  demand  as  other 
plants  close,  but  rising  labor  and  material 
costs  will  be  a  continuing  deterrent  to  their 
profitability. 


The  specialty  veneer  segment  of  the  indus- 
try depends  on  the  superiority  of  its  products 
over  substitute  items.  Most  of  the  specialty 
veneer  manufacturers  have  been  successful  in 
holding  their  markets  when  challenged  by 
competing  products  and  materials  and  there  is 
no  reason  to  believe  that  they  will  not  con- 
tinue to  do  so.  These  plants  are  located  close 
to  an  adequate  wood  supply  and  have  a  wide 
range  of  marketing  alternatives  since  they  dis- 
tribute their  products  nationwide. 

The  face  and  commercial  veneer  segment  of 
the  industry  seems  to  have  the  greatest  poten- 
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tial  for  expansion,  but  it  is  confronted  by  the 
gravest  problems.  The  disparity  between  the 
price  of  domestic  veneer  and  that  of  imported 
veneer  is  narrowing  for  the  first  time  in  several 
years  because  of  increased  world  demand  for 
Asian  mahogany  logs.  Europe  has  been  cut  off 
from  its  source  of  hardwood  logs  in  Africa  and 
has  shifted  its  buying  to  Indonesia.  Japan, 
which  is  experiencing  a  construction  boom, 
continues  to  import  greater  quantities  of  hard- 
wood logs  from  the  Philippines.  Increased 
competition  for  these  Asian  logs  surely  points 
to  rising  log  and  veneer  prices  to  U.  S.  import- 
ers in  the  future. 

On  the  negative  side,  northeastern  hard- 
wood plywood  manufacturers  agree  that  the 
quality  of  domestic  logs  is  going  down  each 
year  while  log  prices  are  rising.  Hauling  ve- 
neer-quality logs  greater  distances  has  also 
contributed  to  increased  costs. 

To  meet  the  increased  market  demand  for 


white-faced  and  high  quality  veneer,  many 
manufacturers  are  using  a  paper  face  that  can 
be  printed  and  finished  to  suit  the  trade,  thus 
simulating  clear  veneers.  If  this  trend  contin- 
ues much  of  the  market  for  quality  paneling 
from  domestic  species  such  as  walnut,  pecan, 
oak,  and  cherry  will  be  satisfied  by  this  ad- 
vance in  technology.  In  1972  over  5  billion 
square  feet  of  hardwood  plywood  was  prefin- 
ished  in  the  United  States  and  sold  as  interior 
paneling.  Approximately  28  percent  was  from 
a  natural  finish  on  lauan,  50  percent  was  lauan 
or  similar  species  that  had  been  printed  and 
embossed  or  vinyl  laminated  to  look  like  a 
more  expensive  species,  and  22  percent  had  a 
natural  finish  on  domestic  species  or  more  ex- 
pensive foreign  species.' 


^  From  data  compiled  by  Clark  E.  McDonald, 
Managing  Director,  Hardwood  Plywood  Manufac- 
turers Association. 
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Table   I. — Veneer  log  production  and  receipt  relationships  in  the  Northeast, 

1968  and    1972 


Production 

Receipt 

> 

State 

1968 

1972 

Change 

1968 

1972 

Change 

Million  board  feet" 

Percent 

Million  board  feet" 

Percent 

Connecticut 

0.2 

0.1 

-67 





__- 

Delaware 

9.5 

7.0 

-26 

(D) 

(D) 

(D) 

Kentucky 

8.4 

5.6 

-34 

6.2 

8.5 

+38 

Maine 

49.7 

38.0 

-23 

44.7 

41.0 

-  8 

Maryland 

32.4 

26.7 

-18 

29.2 

30.1 

+  3 

Massachusetts 

1.9 

.9 

-51 



. 

New  Hampshire       8.0 

2.1 

-74 

(D) 

(D) 

(D) 

New  Jersey 

1.5 

.7 

-55 

9.2 

.9 

-90 

New  York 

17.4 

13.1 

-25 

18.1 

11.7 

-36 

Ohio 

7.9 

7.2 

-  9 

4.8 

7.0 

+45 

Pennsylvania 

16.5 

12.3 

-25 

4.8 

7.4 

+56       ■ 

Rhode  Island 

— 

— 

— 

— 

— 

— 

Vermont 

14.1 

7.0 

-51 

19.1 

10.4 

-46 

West  Virginia 

7.9 

4.3 

-45 

8.7 

6.1 

-29 

All  states 

175.4 

125.0 

-29 

154.4 

123.3 

-20 

°  International  i/j-inch  rule, 

(D)  Data  withheld  to  avoid  disclosure  for  individual  plants. 


Table  2. — Species  composition  of  veneer  log  harvest  In  the  Northeast, 

1968  and   1972 


Species 

1968 

1972 

Change 

Million 

Million 

board  feet" 

Percent 

board  feet" 

Percent 

Percent 

Ash 

1.0 

0.6 

0.6 

0.5 

-46 

Basswood 

2.6 

1.5 

.7 

.5 

-75 

Beech 

5.8 

3.3 

9.0 

7.2 

+55 

Birch 

57.3 

32.6 

36.9 

29.5 

-36 

Cherry 

5.2 

3.0 

2.7 

2.2 

-47 

Cottonwood 

1.5 

.8 

1.2 

1.0 

-19 

Elm 

3.6 

2.1 

.7 

.6 

-80 

Hickory 

3.2 

1.8 

2.8 

2.2 

-14 

Maple,  hard 

12.8 

7.3 

9.1 

7.3 

-29 

Maple,  soft 

2.2 

1.3 

1.4 

1.1 

-39 

Oak,  red 

16.5 

9.4 

15.6 

12.5 

-  5 

Oak,  white 

4.3 

2.4 

3.4 

2.7 

-20 

Sweetgum 

5.0 

2.9 

.1 

.1 

-98 

Sycamore 

1.2 

.7 

.5 

.4 

-59 

Tupelo,  black 

.7 

.4 

.1 

.1 

-84 

Walnut 

6.0 

3.4 

4.5 

3.6 

-24 

Yellow-poplar 

31.3 

17.9 

10.3 

8.2 

-67 

Other  hardwoods 

1.1 

.6 

(*) 

(*) 

-97 

Total  hardwoods 

161.3 

92.0 

99.6 

79.7 

-38 

Total  softwoods 

14.1 

8.0 

25.4 

20.3 

+80 

All  species 

175.4 

100.0 

125.0 

100.0 

-29 

'  International  V4-inch  log  rule. 

*  Less  than  50,000  board  feet  or  0.5  percent. 


Table  3. — Production  of  veneer  logs  in  the   North- 
east, by  states  and  receiving  plant  classes,   1972 

(Million  board  feet 
International  V4-inch  log  rule) 


Class  of  receiving  veneer  plant 

State 

Commercial 
and  face 

Container 

Specialty 

Connecticut 

0.1 





Delaware 

7.0 



— 

Kentucky 

5.0 

0.6 

— 

Maine 

17.3 

— 

20.7 

Maryland 

21.2 

5.2 

.3 

Massachusetts 

.4 



.5 

New  Hampshire 

1.6 

.3 

.2 

New  Jersey 

.3 

.4 

— 

New  York 

10.9 

1.3 

.9 

Ohio 

4.3 

2.9 

— 

Pennsylvania 

11.1 

.9 

.3 

Rhode  Island 

— 



— 

Vermont 

2.1 

3.6 

1.3 

West  Virginia 

3.5 

.6 

.2 

All  states 

84.8 

15.8 

24.4 

Table  4. — Receipts  of  veneer  logs  in  the  Northeast, 
by  states  and  plant  classes,   1972 

(Million  board  feet 
International  V4-inch  log  rule) 


Class 

of  veneer 

plant 

State" 

Commercial 
and  face 

Container 

Specialty 

Kentucky 

8.5 





Maine 

15.3 



25.7 

Maryland 

30.1 

— 

— 

New    Hampshire 

— 

— 

(D) 

New  Jersey 

— 

0.9 

New  York 

9.3 



2.4 

Ohio 

4.2 

2.8 

— 

Pennsylvania 

7.2 

(D) 

. — 

Vermont 

5.1 

(D) 

(D) 

West   Virginia 

6.1 

All    states 

85.8 

9.1 

28.4 

"  States  with  no  operating  veneer  plants  are 
omitted. 

(D)  Data  withheld  to  avoid  disclosure  for  indivi- 
dual plants. 


Table  5. — Flow  of  veneer  logs  between  states  in  the 
Northeast,  1972 

(Million  board  feet,  International  l^-inch  log  rule) 


State 

Production 

Interstate  shipments' 
Exports        Receipts 

Apparent 
consimiption 

Connecticut 

0.1 

0.1 

— 

— 

Delaware 

7.0 

7.0 

(D) 

(D) 

Kentucky 

5.6 

3.0 

5.9 

8.5 

Maine 

38.0 

4.2 

7.2 

41.0 

Maryland 

26.7 

7.8 

11.2 

30.1 

Massachusetts 

.9 

.9 

— 

— 

New  Hampshire 

2.1 

1.9 

(D) 

(D) 

New  Jersey 

.7 

.3 

.5 

.9 

New  York 

13.1 

3.7 

2.3 

11.7 

Ohio 

7.2 

3.5 

3.3 

7.0 

Pennsylvania 

12.3 

6.7 

1.7 

7.4 

Rhode  Island 

— 

— 

— 

— 

Vermont 

7.0 

1.8 

5.4 

10.4 

West  Virginia 

4.3 

2.6 

4.4 

6.1 

All  states 

125.0 

— 

— 

123.3 

'  Includes  shipments  to  and  from  Canada. 

(D)  Data  withheld  to  avoid  disclosure  for  individual  plants. 


Table   6. — Extra-regional   recipients   of   veneer   logs 
from  the  Northeast,  1972 

(Million  board  feet. 
International  Vi-inch  log  rule) 


State  or  Province 


Volume  received 


Illinois 
Indiana 
Iowa 
Missouri 
North  Carolina 
Ontario,  Canada 
Quebec,  Canada 
Tennessee 
Virginia 

All  states  and  provinces 

*  Less  than  50,000  board  feet. 


(*) 
4.6 

(*) 
.4 

6.3 
.4 

3.7 
.4 

3.6 


19.4 
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THE  FOREST  SERVICE  of  the  U.  S.  Depart- 
ment of  Agriculture  is  dedicated  to  the  principle  of 
multiple  use  management  of  the  Nation's  forest  re- 
sources for  sustained  yields  of  wood,  water,  forage, 
wildlife,  and  recreation.  Through  forestry  research, 
cooperation  with  the  States  and  private  forest 
owners,  and  management  of  the  National  Forests 
and  National  Grasslands,  it  strives  —  as  directed 
by  Congress  — •  to  provide  increasingly  greater 
service  to  a  growing  Nation. 
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USDA  FOREST  SERVICE  RESOURCE  BULLETIN   NE-34 
1974 

NORTHEASTERN    FOREST   EXPERIMENT   STATION 

=OREST  SERVICE,    U.   S.   DEPARTMENT   OF  AGRICULTURE 

6816   MARKET   STREET,    UPPER    DARBY     PA.    19082 

WARPEN   T.   DOOLITTLE,    DIRECTOR 


FOREWORD 

Under  the  authority  of  the  McSweeney-McNary  Forest  Research 
Act  of  May  22,  1928,  and  subsequent  amendments,  the  Forest  Service, 
U.S.  Department  of  Agriculture,  conducts  a  series  of  continuing  for- 
est surveys  of  all  states  to  provide  up-to-date  information  about  the 
forest  resources  of  the  Nation. 

The  first  forest  survey  of  New  Jersey  was  made  in  1955  by  the 
Northeastern  Forest  Experiment  Station.  A  resurvey  was  made  in 
1971  with  excellent  help  and  cooperation  of  the  New  Jersey  Depart- 
ment of  Environmental  Protection,  Bureau  of  Forestry.  Aerial  photo- 
graphs used  for  this  survey  were  also  supplied  by  the  Department. 

The  resurvey  of  the  State  was  directed  by  Carl  E.  Mayer,  leader 
of  the  Forest  Survey  Project.  He  was  assisted  by  John  R.  Peters,  who 
supervised  the  field  crews;  Joseph  E.  Barnard  and  David  R.  Dickson, 
who  applied  the  general  sampling  procedures  used  by  the  Forest 
Survey  to  meet  the  specific  requirements  for  the  New  Jersey  in- 
ventory; James  T.  Bones,  who,  with  the  cooperation  of  the  Bureau 
of  Forestry,  collected  and  compiled  data  on  timber-products  output 
and  plant  residues;  Teresa  M.  Bowers,  who  assisted  in  computing 
data  for  the  sampling  design  and  the  tables  in  this  report;  and  Car- 
mela  M.  Hyland,  who  assisted  with  administrative  services  for  the 
field  crews  and  typed  the  manuscript  and  tables. 

The  authors  and  Joseph  E.  Barnard  checked  the  consistency  of  the 
previous  inventory  with  the  new  inventory.  They  made  frequent  use 
of  the  TRAS  model  in  this  phase  of  the  data  analysis  and  in  the  30- 
year  projections  of  timber  volume. 


Cover  Photo 

New  Jersey  Department  of  Conservation  and  Economic  Development 


The  highest  elevation  in  New  Jersey — 1,803  feet  above  sea  level,  is 
nnarked  by  High  Point  Monument,  in  Sussex  County.  The  area  in  the 
foreground  has  been  defoliated  by  the  gypsy  moth. 


PHOTO  CREDITS.  Most  of  the  photograph.s  in  this  report  were  provided 
by  New  Jersey  Department  of  Conservation  and  Economic  Development. 
The  photos  of  wood  products  on  page  32  were  provided  by  Rutgers,  the 
State  University  of  New  Jersey. 
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Highlights  off  the  Findings 


T^  URING  the  16  years  between  the  initial 
forest  survey  in  1955  and  the  resurvey  in 
1971,  there  have  been  many  significant 
changes  in  forest  area  and  timber  volumes. 
Here  are  some  of  the  important  findings  of  the 
most  recent  survey: 
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Commercial  forest  land  totaled  1,856,800  acres,  a 
12-percent  decrease  since  1956. 

About  75  percent  of  the  commercial  forest  land  was 
^i^     fully  stocked  with  growing-stock  trees;  only  8  per- 
/\      cent  of  the   commercial   forest  land   was   poorly 
stocked. 

Growing-stock  volume  increased  10  percent  to 
1,470  million  cubic  feet;  however,  softwood  volume 
decreased  almost  7  percent. 

Hardwoods  made  up  more  than  80  percent  of  the 
growing-stock  volume.  Oaks  alone  made  up  almost 
50  percent. 

Sawtimber  trees  accounted  for  slightly  more  than 
one-half  (783  million  cubic  feet)  of  the  total  vol- 
ume. 

Sawtimber  volume  increased  about  6  percent  to 
3,070  million  board  feet;  softwood  sawtimber  vol- 
ume increased  about  5  percent. 

Pitch  pine,  beech,  and  yellow-poplar  increased 
more  than  50  percent  in  sawtimber  volume;  other 
pines,  select  red  oaks,  and  sweetgum  decreased 
more  than  15  percent. 

Annual  net  growth  for  1971  was  about  25  million 
cubic  feet  of  growing  stock,  including  45  million 
board  feet  of  sawtimber. 
Timber  removals  in   1971  were  16  million  cubic 
feet  of  growing  stock,  including  34  million  board 
feet  of  sawtimber. 

Total  softwood  growing-stock  volume  cut  between 
surveys  was  more  than  20  percent  greater  than  net 
growth. 

Projections  of  future  timber  supply  show  that,  if 
present  trends  of  removals  continue,  by  2002  the 
total  inventory  volume  would  increase  about  26 
percent;  however,  the  volume  of  softwood  growing 
stock  would  decrease  about  18  percent. 
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The  Resurvey 


'The  first  forest  survey  of  the  timber  re- 
sources of  New  Jersey  was  made  in  1955. 
The  second  forest  survey  of  the  State,  16 
years  later,  shows  that  a  number  of  significant 
changes  have  taken  place. 

This  report  summarizes  the  present  timber- 
resource  situation  and  the  changes  that  have 
taken  place  since  the  initial  survey.  It  pre- 
sents the  inventory,  annual  net  growth,  and 
timber  removals  in  more  detail  than  was  possi- 
ble for  the  initial  survey.  Trends  in  the  timber 
supply,  including  a  discussion  of  timber  avail- 
ability, are  pointed  out,  and  projections  of  fu- 
ture timber-supply  are  made. 

Comparisons  of  volume  estimates  given  in 
this  report  with  those  in  the  first  report  were 
made  after  putting  the  initial  survey  estimates 
on  the  same  basis  as  the  resurvey.  The  initial 
growing-stock  volume  (1  January  1956)  after 
such  revision,  was  almost  8  percent  greater 
than  reported  in  The  Timber  Resources  of 
New  Jersey  {12),  due  mainly  to  differences  in 
volume  tables. 

In  the  resurvey,  50  percent  of  the  initial 
field  plots  were  remeasured  to  provide  esti- 
mates of  average  annual  net  timber  growth, 
average    annual    timber    removals,    land-use 


change,  and  to  update  the  initial  forest-inven- 
tory estimates.  To  develop  an  independent 
second  estimate,  new  field  plots  were  estab- 
lished and  measured.  These  two  samples 
yielded  independent  estimates,  which  were 
weighted  and  combined  to  give  the  current  es- 
timates of  forest  area  and  timber  volume  re- 
ported in  this  publication.  A  more  detailed 
discussion  of  the  design  and  sampling  proce- 
dure can  be  found  in  the  appendix. 

Sampling  errors,  which  indicate  the  reliabil- 
ity of  the  estimates,  are  shown  for  most  of  the 
state  totals  and  subtotals  of  the  new  esti- 
mates. Sampling  errors  for  less  than  state  to- 
tals of  commercial  forest  land  range  from  5 
percent  (for  the  280,000  acres  of  commercial 
forest  land  in  Burlington  County)  to  about  20 
percent  (for  the  32,000  acres  in  Mercer 
County).  Sampling  errors  for  growing-stock 
volume  in  these  two  counties  are  13  percent 
and  31  percent  respectively. 

Definitions  of  forest  survey  terms  and  the 
discussion  about  reliability  of  the  estimates 
are  presented  in  the  appendix.  Users  of  these 
timber-resource  data  are  strongly  urged  to 
read  these  definitions  and  explanations  care- 
fully. 


Timber-Resource  Trends 


Forty  percent  (1,856,800  acres)  of  New  Jer- 
sey's land  area  is  covered  by  some  kind  of  for- 
est, from  small  seedlings  to  mature  trees.  Less 
than  2  percent  of  the  forest  area  is  classified 
as  noncommercial,  and  this  is  about  equally 
divided  between  productive-reserved  and  un- 
productive forest  land.  New  Jersey's  forests 
provide  raw  material  for  many  timber  prod- 
ucts; they  offer  opportunities  for  outdoor  rec- 
reation; and  they  protect  a  vast  supply  of  pure 
underground  water. 

Many  definitions,  procedures,  and  methods 
have  been  changed  since  the  first  forest  survey 


of  New  Jersey  as  the  result  of  improved  for- 
est-inventory and  data-processing  techniques. 
The  initial  survey  estimates  had  to  be  put  on 
a  basis  comparable  to  the  resurvey  estimates 
in  order  to  analyze  actual  trends  between  sur- 
veys. However,  the  reported  1956  estimates 
are  still  valid  for  the  procedures,  definitions, 
and  volume  tables  that  were  used  at  that  time, 
and  therefore  should  not  be  discounted. 
Trends  in  commercial  forest-land  area,  grow- 
ing-stock volume,  and  sawtimber  volume,  after 
adjustments  of  the  1956  data  to  the  resurvey 
standards,  are  presented: 


Change  in  area  and  volume,  1956-72 


Total 


2,897.0 


3,070.2 


1956 
2,120.0 

276.5 
1,060.7 

1972 
1,856.3 

258.0 
1,212.3 

Change 

Commercial  forest  land: 
(thousand  acres) 

Growing-stock  volume: 
(million  cubic  feet) 
Softwoods 
Hardwoods 

(units) 
-263.7 

-18.5 
+  151.6 

(percent) 
- 12.4 

-6.7 
+  14.3 

Total 
Sawtimber  volume: 
(million  board  feet) 
Softwoods 
Hardwoods 

1,337.2 

543.0 
2,354.0 

1,470.3 

572.0 
2,498.2 

+133.1 

+29.0 

+54.2 

+  10.0 

+5.3 
+6.1 

+83.2 


+6.0 


A  Decrease  in  Forest  Area 

Land-u.se  changes  between  the  two  forest 
surveys  resulted  in  a  12-percent  decrease  in 
commercial  forest  land.  Commercial  forest 
land  now  makes  up  38  percent  of  the  land 
area.  The  acreage  decreased  by  more  than  a 
quarter-million  acres  to  1,857,000  acres  of 
commercial  forest  land;  however,  2,613,000 
acres  (54  percent  of  the  land  area)  still  have 
some  tree  cover. 

About  one-fourth  of  the  decrease  in  com- 
mercial forest  land  was  attributable  to  the 
change  from  forest  to  nonforest  land  in  four 
highly  urbanized  counties  in  the  northeastern 
part  of  the  State— Bergen,  Essex,  Hudson,  and 
Union.  A  current  study  by  James  T.  Bones 
and  George  H.  Pierson— Opportunities  for 
wood  recovery  during  land-clearing  operations 
in  New  Jersey— shows  a  further  loss  of  164,000 
acres  of  commercial  forest  land  due  to  land 
clearing  in  the  remainder  of  the  State.  More 
than  three-fifths  of  the  forest  land  clearing  in 
the  southern  counties  between  1955  and  1971 
took  place  in  Burlington,  Monmouth,  and 
Ocean  counties,  and  nearly  half  of  the  land 
clearing  in  the  northern  counties  took  place  in 
Morris  and  Middlesex  counties. 

The  most  forested  and  the  least  forested 
counties  (exclusive  of  the  four  urban  coun- 
ties) are  in  the  central  part  of  the  State. 
Ocean  County  has  60  percent  of  its  land  area 
in  forest  and  Mercer  County  has  only  22  per- 
cent (fig.  1).  Most  of  the  counties  in  New  Jer- 
.sey  have  less  than  100,000  acres  of  commercial 
forest    land.    Only    six    counties— Sussex    and 


Morris  in  the  north  and  Ocean,  BurHngton, 
Atlantic,  and  Cumberland  in  the  south-have 
more  than  that. 


Figure  I. — Commercial  forest-land  area  by  counties. 
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Noncommercial  forest  land  in  the  State— 
71,600  acres— is  about  equally  divided  between 
productive-reserved  and  nonproductive  forest 
land  and  makes  up  about  2  percent  of  the 
total  land  area.  Largest  acreages  of  produc- 
tive-reserved forest  land  (reserved  from  tim- 
ber cutting)  are  in  Morris  and  Sussex  Coun- 
ties and  account  for  two-thirds  of  the  total  re- 
served. The  largest  acreages  of  forest  land 
classified  as  nonproductive  for  timber  are  in 
Monmouth,  Ocean,  and  Burlington  Counties— 
a  total  of  29,500  acres  for  the  three  counties. 

Public-owned  commercial  forest  land  in 
1972  (318,900  acres)  is  25  percent  greater 
than  the  acreage  reported  in  1956.  More  than 
three-fourths  of  the  public-owned  forest  land 
is  owned  by  the  State  of  New  Jersey,  mostly 
in  the  ten  state  forests  throughout  the  State. 
The  Wharton  State  Forest  (over  150  square 
miles  in  area)  accounts  for  about  40  percent  of 
the  state-owned  forest  land. 

Privately  owned  commercial  forest  land  es- 
timates are  based  upon  a  canvass  of  forest 
landowners  in  New  Jersey  that  was  conducted 
concurrently  with  the  resurvey  of  the  State. 
Further  breakdowns  of  these  ownerships  indi- 
cate that  24  percent— 375,900  acres— of  the  pri- 
vately owned  commercial  forest  land  in  New 
Jersey  is  held  by  corporations.  These  corpora- 
tions include  real-estate  development  firms, 
corporate  farms,  public  utilities,  and  in  a  few 
cases,  forest  industries. 

Of  the  individually  owned  commercial  forest 
land  (965,500  acres),  individual  farmers  own 
only  6  percent,  while  professionals  and  execu- 
tives own  37  percent,  and  retired  persons  own 
17  percent.  The  remaining  40  percent  is  owned 
by  a  varied  assortment  of  people— including 
housewives,  laborers,  skilled  tradesmen, 
white-collar  workers,  and  so  forth. 

Farmer-owned  commercial  forest-land 
acreage,  including  incorporated  farms,  de- 
creased greatly  between  surveys.  Farmers 
owned  more  than  320,000  acres  of  commercial 
forest  land  in  1956.  This  acreage  decreased 
about  one-third  to  108,200  acres  in  1972.  Indi- 
vidual farmers  own  56,200  acres,  whereas 
acreage  owned  by  corporate  farmers  totals 
52,000  acres  and  makes  up  48  percent  of  the 
total  farm  ownership. 


Thousand 

Commercial  forest-land  ownership 

acres 

Individually  owned: 

Farmers 

56.2 

Professionals  and  executives 

363.6 

Retired  people 

163.0 

Other  individuals 

382.7 

Total  individually  owned 


965.5 


Corporate,  including  forest  industry  375.9 

Other,  including  associations,  clubs,  etc.         196.5 
Public  owned  318.9 


All  ownerships 


1,856.8 


More  than  90  percent  of  the  commercial  for- 
est land  is  medium-  to  well-stocked  with  grow- 
ing-stock trees.  This  is  about  the  same  as  it 
was  on  the  initial  survey.  At  the  extremes  of 
the  percentages  of  stocking,  about  5  percent  of 
the  forest  area  is  overstocked  (for  optimum 
growth)  and  about  3  percent  is  nonstocked. 
This  situation  is  not  as  favorable  as  it  might 
suggest.  Only  15  percent  of  the  commercial 
forest  area  is  more  than  10  percent  stocked 
with  desirable  trees  (trees  that  have  no  seri- 
ous quality  defects  and  that  are  of  relatively 
high  vigor). 

Sawtimber  stands  in  New  Jersey  continued 
to  make  up  the  same  proportion  (25  percent) 
of  the  total  commercial  forest  land.  These 
stands  totaled  464,000  acres  in  1972  and  aver- 
aged 4,200  board  feet  per  acre.  Poletimber 
stands  covered  388,000  acres  and  averaged 
1,150  cubic  feet  per  acre.  Acreage  in  sapling- 
seedling  stands  increased  30  percent  between 
surveys  to  1  million  acres  and  now  make  up 
more  than  one-half  of  the  commercial  forest 
area. 

The  seven  major  forest  types  in  New  Jersey 
that  are  discussed  below  are  made  up  of  many 
local  forest  types  (see  appendix  for  precise 
definitions  of  the  seven  forest  types) .  In  the 
resurvey  of  the  State,  24  local  forest  types  are 
recognized.  The  forest  types  were  classified  on 
the  basis  of  plurality  of  stocking  of  key  indica- 
tor species.  Changes  in  area,  causes  for 
change,  and  current  acreages  are  given  for 
each  major  type. 

White  pine-hemlock.— This  is  the  least  ex- 
tensive forest  type  in  New  Jersey  (20,000 
acres)  and  is  found  only  in  the  two  northern- 
most counties— Sussex  and  Passaic.  The  area 
of  timber  stands  where  white  pine  predomi- 


nates  is  about  equal  to  the  area  of  timber 
stands  where  hemlock  predominates. 

Pitch-shortleaf  pme.— One-fourth  of  the 
commercial  forest  land  in  the  State  consists  of 
this  major  forest  type.  The  area  decreased  35 
percent  between  surveys,  from  732,000  acres 
to  478,000  acres  (fig.  2).  Although  most  of  the 
area  in  this  type  was  classified  as  the  local 
pitch  pine  forest  type,  some  30,000  acres  were 
in  two  other  local  types  where  shortleaf  pine 
or  Virginia  pine  predominates,  and  47,000 
acres  were  in  the  local  type  where  eastern  red- 
cedar  predominates.  The  eastern  redcedar 
type  was  found  in  Mercer  and  Middlesex 
Counties  and  other  counties  to  the  north.  The 
pitch-shortleaf  pine  types  were  found  mostly 
in  Monmouth  County  and  other  counties  to 
the  south. 

During  the  period  between  surveys,  timber 
removals  of  yellow  pines  were  more  than  dou- 
ble the  average  annual  net  growth.  Conse- 
quently, the  pine  component  of  many  stands 


Figure  2. — Changes  In  forest  area  by  forest 
types. 
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became  less  than  50  percent  of  the  total  stock- 
ing. Some  of  these  stands  are  now  classified  as 
oak-pine  and  some  are  now  a  hardwood  type. 
Other  pine  stands  were  lost  due  to  land-use 
changes. 

Oa^-pme.— This  type  is  found  in  all  counties 
throughout  the  State.  Yellow  pine  (pitch, 
shortleaf,  and  Virginia)  in  this  type  make  up 
25  to  49  percent  of  the  total  stocking.  The 
area  increased  by  about  one-third  since  1956 
to  172,000  acres.  It  now  makes  up  almost  10 
percent  of  the  total  commercial  forest  area. 

Oak-hickory.— Forty  percent  of  the  commer- 
cial forest  area  is  in  this  most  extensive  forest 
type.  It  is  found  in  every  county  in  New  Jer- 
sey and  totals  754,000  acres.  There  was  little 
change  in  area  of  this  forest  type  between  sur- 
veys. The  major  type  is  a  composite  of  six 
local  types  that  have  some  kind  of  an  oak  mix- 
ture and  two  other  local  types.  The  local 
sweetgum— yellow-poplar  forest  type  makes  up 
more  than  a  tenth  of  the  total  for  this  major 
type. 

Oa^-gum.— Total  area  of  this  major  forest 
type  decreased  about  one-third  between  sur- 
veys. Most  of  the  type  is  made  up  of  the  local 
Atlantic  white-cedar  type— 50,000  acres  out 
of  the  60,000  acre  total— and  is  found  almost 
exclusively  in  the  southern  half  of  the  State. 
The  other  10,000  acres  are  mostly  in  the  black- 
gum-red  maple  local  forest  type. 

Elm-ash-red  maple.— This  major  type  name 
now  designates  those  stands  that  were  classi- 
fied as  the  swamp  hardwoods  type  in  the  ini- 
tial survey.  The  area  in  this  type  decreased 
more  than  10  percent  between  surveys.  It  con- 
sists almost  entirely  of  the  black  ash-elm-red 
maple  local  forest  type.  Less  than  5  percent  of 
the  268,000-acre  total  is  in  the  only  other  local 
type— river  birch-sycamore. 

Maple-beech-birch.— Like  the  white  pine- 
hemlock  type,  this  forest  type  is  found  mostly 
in  two  northwestern  counties— Sussex  and 
Warren.  The  area  in  this  type  almost  doubled 
between  surveys  to  104,000  acres,  and  makes 
up  a  little  more  than  5  percent  of  the  commer- 
cial forest-land  area. 


Softwood  Volume  Decreased; 
Hardwood  Volume  Increased 

Total  growing-stock  volume  increased  about 
10  percent  between  surveys  to  1,470  million 
cubic  feet  in  1972.  The  ratio  of  softwood  to 
hardwood  changed:  the  volume  of  softwoods 
decreased  about  7  percent  to  258  million  cubic 
feet,  and  hardwoods  increased  about  15  per- 
cent to  1,212  million  cubic  feet.  Red  oaks,  the 
predominate  species  group  in  the  State,  in- 
creased about  17  percent  between  surveys  and 
made  up  one- third  (403  million  cubic  feet)  of 
the  hardwood  growing-stock  volume  in  1972 
(fig.  3).  All  softwood  species  except  pitch  pine 
decreased  in  volume.  The  decrease  in  softwood 
growing-stock  volume  was  due  not  only  to 
greater  volume  being  cut  than  being  replaced 
by  net  growth,  but  also  to  considerable  land- 
clearing  within  the  softwood  types  in  southern 
New  Jersey. 

Significant  changes  also  appeared  in  the  dis- 
tribution  of   growing-stock   volume   by   tree- 


Figure  3. — Changes  in  growing-stock  volume 
by  species. 


Figure  4. — Growing-stock  volunne  by  diameter 
classes,  1956  and  1962. 
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diameter  classes.  Volumes  by  tree-diameter 
(dbh)  class  show  a  large  increase  in  the  6-,  8-, 
and  10-inch  classes  (fig.  4).  Most  of  the  in- 
creases were  in  the  hardwood  species.  Hard- 
wood volume  in  these  three  classes  increased 
26  percent,  but  the  corresponding  softwood 
volume  decreased  12  percent.  The  net  increase 
for  all  species  in  the  three  classes  averaged  15 
percent. 

Softwood  species  growing-stock  volume 
made  up  18  percent  of  the  total  in  1972.  Soft- 
wood volume  was  made  up  of  about  two-thirds 
pitch  pine  (167  million  cubic  feet)  and  one- 
third  other  softwoods  (91  million  cubic  feet). 
Hardwood  species  made  up  82  percent  of  the 
total  volume,  and  oaks  alone  (721  million 
cubic  feet  or  about  60  percent  of  the  hardwood 
volume)  accounted  for  almost  one-half  of  the 
total  growing-stock  volume.  Next  most  promi- 
nent species  were  the  soft  (red)  maples  (107 
million  cubic  feet)  that  made  up  about  9  per- 
cent of  the  hardwood  volume. 

The  volume  of  growing  stock  is  about 
equally  divided  between  the  northern  and 
southern  halves  of  the  State,  even  though 
there  is  a  greater  acreage  of  commercial  forest 
land  in  the  southern  half  (nine  counties). 
Timber  stands  in  the  northern  counties  aver- 
age about  976  cubic  feet  per  acre  and  in  the 


southern  counties  average  about  two-thirds  as 
much  (683  cubic  feet  per  acre).  In  the  north- 
ern counties,  softwoods  make  up  less  than  5 
percent  of  the  growing-stock  volume,  and  in 
the  nine  southern  counties  softwoods  make  up 
almost  30  percent. 

Included  in  the  growing-stock  volume  for 
1972  is  3,070  million  board  feet  of  sawtimber. 
The  volume  of  sawtimber  increased  almost  6 
percent  between  surveys,  and  the  rates  of  in- 
crease for  both  softwoods  and  hardwoods  were 
about  the  same.  Softwood  volume  (572  million 
board  feet)  made  up  almost  19  percent  of  the 
total  sawtimber  volume. 

Most  species  increased  in  board-foot  volume 
of  sawtimber.  Two  species— pitch  pine  and  yel- 
low-poplar—increased in  board-foot  volume  by 
more  than  50  percent  to  333  million  board  feet 
and  102  million  board  feet,  respectively.  Other 
softwood  species  and  two  hardwood  species- 
northern  red  oak  and  sweetgum— decreased 
more  than  15  percent  in  sawtimber  volume. 

All  species  of  oak  accounted  for  55  percent 
(1,685  miUion  board  feet)  of  the  total  sawtim- 
ber volume.  Five  of  the  15  species  or  species 
groups  in  New  Jersey  (pitch  pine  and  four 
groups  of  oaks)  had  more  than  I/4  billion 
board  feet  each  (fig.  5).  The  group  of  other 
red  oaks  had  more  than  i/^  billion  board  feet. 

In  the  northern  half  of  the  State,  the  aver- 
age volume  per  acre  was  2,155  board  feet.  This 
is  59  percent  greater  than  the  average  of  1,356 
board  feet  per  acre  in  the  nine  southern  coun- 
ties. Softwoods  made  up  about  4  percent  of 
the  board-foot  volume  in  the  northern  coun- 
ties and  32  percent  in  the  southern  counties. 
Three  counties— Burlington,  Morris,  and  Sus- 
sex—had more  than  300  million  board  feet  each 
of  sawtimber,  and  their  timber  stands  aver- 
aged 1,690  board  feet  per  acre. 

Quality  of  sawtimber  trees  in  New  Jersey 
generally  declined.  The  volume  in  standard- 
lumber  log-grade  1  for  all  hardwood  species 
combined  made  up  10  percent  of  the  total 
hardwood  volume  in  1956.  By  1972,  the  vol- 
ume of  hardwoods  in  grade  1  had  dropped  to 
an  average  of  7  percent  of  the  total.  Percen- 
tages in  grade  1  by  species  ranged  from  4  per- 
cent for  the  white  oaks  to  33  percent  for  yel- 
low-poplar. More  than  30  percent  of  the  total 
hardwood  sawtimber  volume  was  classified  as 
construction-log  quality. 


Figure     5. — Net    volume     of    sawtimber     by 
species. 
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Net  Groviftli  Exceeded 
Timber  Removals 

Total  net  growth  of  growing  stock  for  the 
16-year  period  between  surveys  was  371  mil- 
lion cubic  feet,  and  the  total  removals  during 
the  same  period  were  only  230  million  cubic 
feet.  The  growing-stock  volume  had  a  net  in- 
crease of  141  million  cubic  feet.  The  average 
annual  net  change  in  growing-stock  volume  for 
all  species  was  8.8  million  cubic  feet,  but  soft- 
wood volume  decreased  1.2  million  cubic  feet 
per  year  while  hardwood  volume  increased 
10.0  million. 

Sawtimber  volume  increased  173  million 
board  feet  between  surveys.  Sawtimber  remov- 
als during  the  period  were  much  less  than  net 
growth  and  resulted  in  an  average  annual  net 
increase  of  11.0  million  board  feet.  Removals 
were  about  three-fourths  as  great  as  the  net 
growth  for  combined  species,  but  some  species 
had  a  greater  volume  of  removals  than  growth. 
Removals  for  all  softwood  species  except  pitch 
pine  were  four  times  greater  than  net  growth. 


Two  hardwood  species— northern  red  oak  and 
sweetgum— had  greater  removals  of  sawtimber 
volume  than  net  growth  by  a  ratio  of  about  2 
to  1. 

Volume  of  Ingrowth  Was  Large 

The  average  annual  change  in  growing- 
stock  volume  and  sawtimber  volume  is  the 
composite  of  several  components:  growth  on 
initial  volume  (accretion),  ingrowth,  change 
from  a  merchantable  tree  to  a  rough  or  rotten 
tree  (cull-tree  increment),  mortality,  and  tim- 
ber removal.  An  unusual  change  in  one  or 
more  of  the  components  could  account  for  an 
unusual  difference  in  the  average  annual 
change.  For  example,  sweetgum  in  New  Jersey 
had  a  high  mortality  rate  that  resulted  in  a 
negative  average  annual  change  for  that  spe- 
cies. 

For  most  species,  ingrowth  is  one  of  the 
most  important  components  of  average  annual 
change  in  volume.  In  New  Jersey,  it  is  more 
than  three- fourths  as  large  as  the  growth  on 
the  initial  volume.  The  reason  for  this  is  the 
young  age  of  New  Jersey's  forests.  One-half  of 
the  forest  area  is  in  sapling-seedling  stands. 
The  volume  of  ingrowth  trees  (growing-stock 
trees  that  were  less  than  5.0  inches  dbh  on  the 
initial  survey  and  that  grew  to  5.0  inches  dbh 
and  larger)  made  up  about  44  percent  (16.5 
million  cubic  feet)  of  the  average  gross  growth 
of  growing  stock  (37.7  million  cubic  feet). 

Mortality  of  growing-stock  trees  and  cull- 
tree  increment  together  (14.5  million  cubic 
feet)  reduced  the  average  gross  growth  by  38 
percent.  These  two  components  for  the  soft- 
wood species  group  reduced  the  gross  growth 
of  softwoods  by  26  percent,  while  those  for  the 
hardwood  species  group  reduced  the  gross 
growth  of  hardwoods  by  41  percent. 

The  volume  for  each  of  the  components  of 
average  annual  net  change  in  growing-stock 
for  the  period,  1956-71,  is: 


Survivor  growth  of 
growing  stock 

Volume  and  growth 
of  trees  that 
became  poletimber 

Average  annual 
gross  growth 

Thousand 

cubic 

feet 

21,154 

+16,507 
37,661 

Percent 
of  gross 
growth 

56 

+44 
100 

Cull-tree  increment 
Growing-stock  tree 
mortality 

-3,561 
-10,900 

-9 
-29 

Average  annual 
net  growth 

Average  annual 
removals 

'       23,200 
-14,400 

62 
-39 

Average  annual 
net  change 

8,800 

23 

Sawtimber  ingrowth,  the  volume  of  grow- 
ing-stock trees  that  grew  into  the  sawtimber- 
size  class,  was  about  80  percent  of  the  survivor 
growth.  Survivor  growth  (44  million  board 
feet)  made  up  55  percent  of  the  gross  growth 
(80  million  board  feet)  and  ingrowth  (36  mil- 
lion board  feet)  made  up  45  percent.  The  vol- 
ume of  sawtimber  trees  that  died  and  those 
that  became  nongrowing  stock  reduced  the 
volume  of  the  average  annual  gross  growth  of 
sawtimber  more  than  45  percent.  The  average 
annual  net  growth  of  42  million  board  feet  ex- 
ceeded the  average  annual  removals  of  31  mil- 
lion board  feet  and  resulted  in  an  average  an- 
nual change  of  1 1  million  board  feet. 

Ratios  of  Removals  to  Growth 

are  nearly  Constant  for 
Total  Growing-Stock  Volume 

Annual  net  growth  for  1971  was  24.9  million 
cubic  feet,  an  increase  of  almost  16  percent 
over  the  net  growth  of  21.5  million  cubic  feet 
for  1956.  Timber  removals  for  1956  were  13.9 
million  cubic  feet,  and  for  1971  they  were  16.0 
million  cubic  feet  or  an  increase  of  15  percent. 
Timber  removals  of  growing-stock  volume  in 
1971  as  a  percent  of  net  growth  was  64  per- 
cent, almost  the  same  as  it  was  in  1956  (fig. 
6). 

The  growth-removals  relationship  for  soft- 
wood growing-stock  volume  is  quite  different 
than  that  for  hardwoods.  The  net  growth  for 
softwoods  in  1971  was  5.1  million  cubic  feet; 
and  expressed  as  an  annual  rate  based  on  the 


Figure  6. — Average  annual  growth  and  re- 
movals and  trends  In  net  growth  and  removals, 
1956-71. 
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Total  net  growth  of  sawtimber  volume  in 
1971  was  45  million  board  feet,  and  sawtimber 
volume  removals  totaled  34  million  board  feet. 
The  removals  in  1971  as  a  percent  of  net 
growth  (75  percent)  were  about  the  same  as 
in  1956  (72  percent).  Like  growing  stock,  the 
sawtimber  removals  and  net  growth  differed 
considerably  for  the  softwood  and  hardwood 
species  groups.  Removals  of  softwood  sawtim- 
ber volume  in  1971  (12  million  board  feet) 
were  14  percent  less  than  the  net  growth  of  14 
million  board  feet.  Removals  of  hardwood  saw- 
timber volume  (22  million  board  feet)  were  29 
percent  less  than  the  net  growth  of  31  million 
board  feet. 


Figure  7. — Net  growth  and  removals  of  grow- 
ing stock  by  species,  1971. 


inventory  volume,  it  was  2.0  percent.  Soft- 
wood removals  in  1971  (6.2  million  cubic  feet) 
exceeded  growth  by  more  than  20  percent. 
The  net  growth  for  hardwoods  in  1971  was 
19.8  million  cubic  feet.  Hardwood  growing- 
stock  volume  had  a  growth  rate  of  1.6  percent. 
The  hardwood  removals  in  1971  (9.8  million 
cubic  feet)  was  just  one-half  of  the  net 
growth. 

Pitch  pine  was  the  only  softwood  species 
that  had  a  greater  volume  of  net  growth  (4.0 
million  cubic  feet)  than  timber  removals  in 
1971.  As  a  group,  the  oaks'  volume  of  net 
growth  (12.2  million  cubic  feet)  exceeded  tim- 
ber removals  by  70  percent;  however,  northern 
red  oak  timber  removals  (3.2  million  cubic 
feet)  exceeded  its  net  growth  by  75  percent. 
The  only  other  hardwood  species  for  which 
timber  removals  (1.3  million  cubic  feet) 
greatly  exceeded  net  growth  was  sweetgum. 
Its  removals  were  almost  double  (85  percent) 
the  net  growth  (fig.  7). 
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Timber- Products  Output 


The  timber-products  output  estimates  for 
1970  (tables  33,  34,  and  35)  should  not  be 
confused  with  the  estimates  of  timber  remov- 
als for  1971  (tables  29  and  30).  More  than 
just  the  year  is  different.  Timber-products 
output  is  that  portion  of  total  timber  removals 
that  was  used  for  products.  In  addition  to  tim- 
ber removed  for  products,  such  as  sawlogs  and 
pulpwood  bolts,  timber  removals  include  log- 
ging residues  and  other  removals  such  as  in 
land-clearing. 

Data  for  timber-products  were  obtained 
from  a  field  canvass  of  all  known  primary- 
wood  manufacturers  that  operated  in  New 
Jersey  in  1970.  Utilization  studies  were  con- 
ducted concurrent  with  logging  operations 
within  the  State.  Data  from  both  sources  were 
utilized  to  analyze  the  1970  timber  harvest 
and  output  of  timber  products. 

The  production  of  timber  products  in  New 
Jersey  from  all  sources  totaled  11.4  million 
cubic  feet  in  1970,  a  decrease  of  26  percent 
from  the  total  output  of  15.5  million  cubic 
feet  in  1955.  The  sources  of  the  1970  timber- 
products  output  and  their  volumes  are: 


Million 
cubic  feet 

3.3 
5.6 


Growing-stock  volume 
Softwoods 
Hardwoods 

Total  growing  stock 
Other  sources 


Total  roundwood  volume    10.5 
Plant  byproducts  .9 


Percent 

29 
49 


8.9 
1.6 


78 
14 


92 

8 


Total,  all  sources 


11.4 


100 


Other  sources  in  the  above  tabualtion  in- 
clude utilized  volume  from  trees  less  than  5.0 
inches  dbh,  nongrowing-stock  trees  on  com- 
mercial forest  land,  and  trees  from  nonforest 
land  such  as  fence  rows. 

In  1970  softwoods  made  up  35  percent  of 
the  total  output  volume  and  38  percent  of  the 
roundwood  output  (4.0  million  cubic  feet). 
Hardwoods  made  up  65  percent  of  the  total 
output  volume  and  62  percent  of  the  round- 
wood  output  (6.5  million  cubic  feet).  Com- 
pared to  1955,  softwood  output  from  round- 
wood  decreased  by  almost  50  percent  while 


the  corresponding  hardwood  output  decreased 
by  about  8  percent. 

Changes  in  roundwood  production  between 
1955  and  1970  by  products  and  species  groups 
were  very  pronounced.  Total  sawlog  volume  of 
roundwood  production  decreased  by  one-third 
to  2.1  million  cubic  feet,  due  to  a  75  percent 
decrease  in  the  softwood  sawlog  production. 
Total  pulpwood  production  decreased  about 
45  percent  to  3.7  million  cubic  feet.  Softwood 
pulpwood  production  decreased  about  40  per- 
cent, and  hardwoods  decreased  about  60  per- 
cent. Piling  and  veneer  logs  were  the  only  tim- 
ber products  that  increased  in  volume,  but 
together  (0.5  million  cubic  feet)  they  made  up 
only  5  percent  of  the  total  roundwood  produc- 
tion. The  changes  in  industrial  roundwood 
production  are  shown  in  greater  detail  in  the 
report,  The  Timber  Industries  of  New  Jersey 
and  Delaware  (2).  The  1970  roundwood  pro- 
duction in  New  Jersey  from  all  sources  and  by 
products  is: 


Million 

cubic  feet 

Percent 

Sawlogs 

2.1 

20 

Veneer  logs 

.2 

2 

Pulpwood  bolts 

3.7 

35 

Piling 

.3 

3 

Other  industrial 

1.0 

10 

Fuelwood 

3.2 

30 

Total 


10.5 


100 


Lumber  and  Sawlogs 

Historically,  lumber  production  in  New  Jer- 
sey has  fluctuated  widely.  It  reached  a  record 
high  or  111  million  board  feet  in  1879,  but  10 
years  later  the  production  dropped  to  40  mil- 
lion board  feet.  From  another  peak  production 
of  62  million  board  feet  in  1909,  an  all-time 
low  of  8  million  board  feet  was  reached  in 
1928  and  again  in  1932  (5).  Production  rose 
to  30  million  board  feet  in  1964  (9)  and  drop- 
ped sharply  to  15  million  board  feet  in  1970 
(fig.  8). 

The  big  drop  in  lumber  production  in  recent 
years  is  attributable  to  the  large  decrease  of 
sawlogs  brought  in  from  other  states.  Sawlogs 
from  neighboring  states  (12  million  board 
feet)  in  1955  made  up  41  percent  of  the  vol- 
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Figure  8. — 100  years  of  lumber  production,  1869-1970. 
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1970,  there  were  74  thousand  cubic  feet  of 
pulpwood  equivalent  that  came  from  plant  by- 
products. 

Most  of  the  pulpwood  that  was  harvested 
from  the  softwood  species— 3.1  out  of  3.7  mil- 
lion cubic  feet— came  from  three  counties:  Bur- 
lington (1.2),  Camden  (0.6),  and  Gloucester 
(0.6).  The  remaining  0.7  million  cubic  feet  of 
softwood  pulpwood  came  from  three  other 
southern  counties.  Relationships  of  New  Jer- 
sey's pulpwood  production  to  that  for  other 
states  are  given  in  Pulpwood  production  in  the 
Northeast,  1970  (3). 

Three  pulpmills  that  use  wood  chips  were 
operating  in  the  State  in  1970,  but  they  were 
not  dependent  upon  pulpwood  cut  from  tim- 
ber stands.  Most  of  the  pulp  was  produced 
from  waste  paper,  cardboard,  and  other  fiber 
products.  Woodpulp  made  up  only  a  small 
part  of  the  total  pulp  produced.  The  pulp  pro- 
duction from  these  mills  was  used  in  the  man- 
ufacture of  roofing  paper  and  insulation  board. 


ume  sawed  by  sawmills  in  New  Jersey.  Saw- 
logs  from  out-of-state  in  1970  (1.5  million 
board  feet)  made  up  only  10  percent  of  the 
volume  sawed. 

There  were  about  150  active  sawmills  in  the 
State  in  1955,  and  they  produced  a  total  of  29 
million  board  feet  of  lumber.  Now  there  are 
about  one-third  that  number  (45  commercial 
sawmills);  they  sawed  15  million  board  feet  of 
lumber  in  1970.  About  85  percent  (11.7  mil- 
lion board  feet)  of  the  total  sawlog  production 
in  1970  (13.8  million  board  feet)  was  from  the 
hardwood  species  group,  principally  oak.  At 
the  time  of  the  initial  survey  in  1955,  hard- 
woods made  up  about  60  percent  of  the  total 
production. 

Pulpwood 

Pulpwood  bolts  (46.5  thousand  cords)  made 
up  more  than  one-third  of  the  total  volume  of 
roundwood  produced  in  1970.  In  1955,  pulp- 
wood bolts  (84.6  thousand  cords)  made  up  al- 
most half  of  the  total  roundwood  volume  pro- 
duced. The  1970  pulpwood  production  from 
roundwood  was  45  percent  less  than  what  it 
was  in  1955.  And  in  addition  to  the  3.7  million 
cubic  feet  of  roundwood  pulpwood  produced  in 


Other  Products 

Veneer  logs  and  bolts,  piles,  poles,  posts, 
fuelwood,  and  miscellaneous  products  (total  of 
4.7  million  cubic  feet)  accounted  for  45  per- 
cent of  the  timber  products  output  from 
roundwood  for  1970.  These  products  (5.6  mil- 
lion cubic  feet)  made  up  36  percent  of  the 
roundwood  output  in  1955. 

The  1970  outputs  of  roundwood  volume  for 
these  other  products  (in  cubic  feet  and  per- 
cent) and  percent  from  the  hardwood  species 
are: 


Million 

cubic 

Percent 

feet 

Percent 

hardwood 

Veneer  logs 

0.2 

4 

100 

Piling 

.3 

6 

87 

Poles 

.4 

9 

100 

Posts 

— 

— 

0 

Fuelwood 

3.2 

68 

100 

Miscellaneous 

.6 

13 

12 

Total 


4.7 


100 


87 


Fuelwood  output  (3.2  million  cubic  feet) 
made  up  more  than  two-thirds  of  the  above 
4.7  million  cubic  feet  and  31  percent  of  the 
total  roundwood  volume.  About  80  percent  of 
the  roundwood  came  from  growing  stock  and 
20  percent  came  from  other  sources  such  as 
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trees  less  than  5.0  inches  dbh  and  trees  from 
nonforest  land.  In  addition  to  the  roundwood 


output,  another  0.8  million  cubic  feet  of  fuel- 
wood  came  from  plant  byproducts. 


Economic  Importcince 
off  tlie  Timber  Resource 


New  Jersey  is  a  highly  urbanized  state:  11 
of  its  21  counties  are  included  in  the  U.S.  Bu- 
reau of  the  Census's  Standard  Metropolitan 
Statistical  Areas.  The  State  also  has  the  high- 
est density  of  population  in  the  Nation,  with 
953  persons  per  square  mile  (10).  Still  it  has 
large  areas  of  farmland  under  cultivation 
(about  500,000  acres)— more  than  10  percent 
of  its  land  area  (6)— and  commercial  forest 
land  makes  up  38  percent  of  the  total  (just 
under  2  million  acres).  Timber  products  do 
not  make  as  important  a  contribution  to  the 
State's  economy  as  they  do  in  most  eastern 
states. 

According  to  the  U.S.  Bureau  of  the  Cen- 
sus, the  manufacturing  industry  in  New  Jer- 
sey accounted  for  about  45  percent  (0.9  mil- 
lion employees)  of  the  State's  employment  of 
2.0  million  employees  and  50  percent  ($1.5 
billion)  of  the  State's  payroll  of  $3.0  billion,  in 
the  first  quarter  of  1969  (8).  But  timber- 
based  industries  made  up  a  very  small  part  of 
the  manufacturing  industries.  Of  the  14,740 
manufacturing  establishments  in  New  Jersey 
that  had  a  total  of  831,000  employees  in  1967, 
only  1,067  establishments  with  about  47,000 
employees  (5  percent  of  the  total)  were  in  the 
timber-based  industries. 

The  timber-based  industries,  SIC-24,  -25,  - 
26  (Standard  Industrial  Classification  by  the 
U.S.  Bureau  of  the  Census),  employed  a  net 
total  of  42,800  persons,  excluding  3,900  work- 
ers in  the  metal  furniture  and  fixture  industry 
sub-groups  (SIC-26).  The  lumber  and  wood 
products  industry  (SIC-24)  employed  4,700 
workers;  the  furniture  and  fixtures  industry 
(SIC-25,  wood  only)  employed  5,900  workers; 
and  the  paper  and  allied  products  industry 
(SIC-26)  employed  32,200^7). 

Value  added  by  manufacturing  is  indicative 
of  the  relative  economic  importance  of  a  man- 
ufacturing industry.  Value  added  is  the  differ- 
ence between  the  cost  of  goods  and  services 


purchased  by  a  manufacturer  and  the  value  of 
the  products  sold.  The  U.S.  Bureau  of  the 
Census  reported  that  in  New  Jersey,  the  value 
added  by  manufacturing  in  1967  totaled 
$12,738  million.  The  value  added  by  the  tim- 
ber-based industries  exceeded  $600  million, 
about  5  percent  of  the  State  total. 

The  lumber  and  wood  products  industry 
created  $48  million  value  added;  the  furniture 
and  fixtures  industry  (excluding  $42  million  in 
the  metal  furniture  and  fixtures  industry  sub- 
groups) created  $64  million  value  added;  and 
the  paper  and  allied  products  industry  created 
$452  million  value  added,  a  net  total  for  the 
three  timber-based  industries  of  $564  million 
in  value  added. 

How  Much  Timber  Could  be 
Harvested? 

The  objectives  of  the  Forest  Survey  in  New 
Jersey  were  to  estimate  the  volume,  condition, 
composition,  timber  growth  and  removals,  and 
trends  between  surveys,  and  to  analyze  the 
timber-resource  situation.  No  attempt  has 
been  made  to  determine  the  volume  of  timber 
in  New  Jersey  that  may  be  bought  or  sold; 
but  ownership  data  were  gathered  in  the  for- 
est survey,  and  a  study  of  private  commercial 
forest-land  ownership  is  under  way  that  may 
provide  some  answers  to  the  question  of  avail- 
ability of  privately  owned  timber. 

The  total  net  growth  of  growing  stock  in 
1971  was  24.9  million  cubic  feet.  Growing- 
stock  removals  totaled  only  16.0  million  cubic 
feet,  or  a  favorable  difference  of  8.9  million 
cubic  feet  between  growth  and  removals.  This 
difference  is  often  thought  of  as  the  volume  of 
additional  timber  that  is  available  for  harvest 
each  year  without  detriment  to  the  growing- 
stock  base.  But  the  actual  volume  that  is 
available  for  harvest  statewide  is  usually  much 
less  than  this  difference  for  several  reasons. 

Ownership  is  one  reason.  The  bulk  of  the 
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annual  net  growth  (20.6  million  cubic  feet  )is 
in  the  farmer  and  miscellaneous  private  own- 
erships. Many  of  these  owners  may  be  unwill- 
ing to  sell  timber  under  any  circumstances. 
Others  may  be  unwilling  to  sell  at  current 
market  prices,  or  they  may  set  conditions  on 
removals  that  would  make  harvesting  unprofit- 
able. The  ownership  study  by  the  North- 
eastern Station  revealed  that  16  percent  of 
the  State's  privately  owned  commercial  forest 
land  is  owned  by  people  who  plan  to  harvest 
timber  within  the  next  10  years.  Another  35 
percent  is  owned  by  those  who  are  indefinite 
about  future  harvests,  and  the  remaining  49 
percent  is  owned  by  those  who  never  intend  to 
harvest  timber. 

Based  on  the  answers  from  the  ownership 
study,  a  maxium  of  788,700  acres,  or  51  per- 
cent, of  the  privately  owned  commercial  forest 
land  may  be  considered  available  for  timber 
harvesting.  However,  only  26  percent  of  the 
privately  owned  commercial  forest  land— 
398,900  acres— is  owned  by  people  who  have 
harvested  timber  in  the  past.  Considering  the 
low  percentage  of  forest  land  held  by  owners 
who  have  harvested  timber  and  the  high  pro- 
portion of  forest  land  held  by  owners  with  in- 
definite future  timber  harvesting  plans,  a  more 
realistic  estimate  would  be  about  50  percent  of 
the  commercial  forest  land,  or  not  more  than 
770,000  acres. 

About  64  percent  of  the  estimated  63,650 
owners  have  owned  their  land  for  10  years  or 
longer.  Forty-seven  percent  of  the  owners  in- 
dicated that  the  primay  reason  for  owning 
forest  land  was  that  it  was  part  of  their  resi- 
dence. Twenty-eight  percent  of  the  owners 
(who  own  38  percent  of  the  commercial  forest 
land)  gave  land  investment  as  the  most  im- 
portant reason  for  owning  forest  land.  About  1 
percent  of  the  owners  (owning  less  than  2  per- 
cent of  the  commercial  forest  land)  gave  tim- 
ber production  as  their  major  reason  for  own- 
ing forest  land. 

Economics  is  another  reason  why  all  the 
growth  may  not  be  available  for  harvest.  Log 
markets  are  disappearing,  and  there  are  rela- 
tively few  primary  log-processors  left.  Areas 
with  too  little  volume  per  acre  and  too  far 
from  markets  cannot  be  harvested  profitably. 
On  other  areas,  the  timber  may  be  too  small  to 


be  marketable;  or  the  timber  may  be  predomi- 
nantly of  a  species  or  quality  that  is  unsalable. 

Species  composition  is  another  reason  why 
actual  volume  that  may  be  harvested  is  much 
less  than  the  growth.  The  volume  of  northern 
red  oak,  sweetgum,  and  all  softwood  species 
except  pitch  pine  decreased  between  surveys 
due  to  a  greater  volume  of  removals  than  net 
growth.  Such  overcutting  cannot  continue  in- 
definitely without  reducing  the  inventory  vol- 
ume of  these  species  to  a  point  where  the 
stands  will  not  be  worth  harvesting. 

The  tables  in  the  appendix  provide  a  guide 
for  those  who  wish  to  locate  timber  supplies. 
They  do  not  answer  the  question  of  whether 
the  timber  is  available  for  sale.  The  tables  can 
only  serve  to  point  out  areas  where  timber 
may  be  available,  and  that  may  warrant  fur- 
ther investigation  by  the  prospective  buyer. 

Other  Values  of  the 
Timber  Resource 

Although  the  timber  resource  in  New  Jersey 
is  important  for  wood  products,  it  has  consid- 
erable value  for  other  uses— potable  water  sup- 
plies, recreation,  and  wildlife  management. 

In  southeastern  New  Jersey  is  an  extensive 
wildland  area— the  Pine  Barrens— of  about  1.1 
million  acres  (fig.  9).  The  borders  of  the  Pine 
Barrens  lie  only  25  miles  from  Philadelphia, 
and  35  miles  from  New  York  City.  The  area  is 
almost  entirely  forested,  has  but  few  widely 
spread  settlements,  lacks  industrialization, 
and  is  free  from  upland  agricultural  develop- 
ment (1).  Recommendations  were  made  as 
early  as  1895  to  preserve  a  large  part  of  the 
Pine  Barrens  for  water  supply,  recreational, 
forestry,  and  scientific  purposes. 

The  Wharton  State  Forest  (99,600  acres) 
is  a  multiple-use  area  occupying  portions 
of  three  counties— Atlantic,  Burhngton,  and 
Camden-and  is  part  of  the  Pine  Barrens.  It 
was  purchased  by  the  State  in  1954  to  preserve 
a  potential  water  supply  (underground  water), 
to  preserve  historic  features,  and  to  provide 
recreational  land  and  water  for  public  enjoy- 
ment, in  addition  to  management  for  forest 
products.  This  forest  contains  a  great  un- 
tapped source  of  good  water,  possibly  enough 
to  satisfy  the  increasing  demands  in  southern 
New  Jersey  for  a  century  or  more  (New  Jer- 
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Figure  9. — The  Pine  Barrens  cover  about  one-fifth 
of  the  State. 
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sey  Department  of  Conservation  and  Eco- 
nomic Development). 

Lebanon,  Penn,  Bass  River,  and  Belleplain 
State  Forests  (a  total  of  50,700  acres)  are 
also  located  within  the  Pine  Barrens.  These 
forests  were  acquired  by  the  State,  beginning 
in  1908,  for  the  benefit  and  enjoyment  of  the 
public  as  well  as  for  timber  production,  wild- 
life management,  and  conservation  of  water 
supplies. 

The  value  of  developed  water  supplies  from 
the  watersheds  in  New  Jersey  has  recently 
been  estimated  to  be  more  than  $200  per  acre 
per  year,  based  upon  the  assumption  that 
water  on  protected  areas  is  worth  one-tenth  of 
its  market  price  when  impounded,  piped,  and 
treated. 

Outdoor  recreational  values  in  New  Jersey 
are  high,  and  the  forests  contribute  considera- 
bly to  those  values  (fig.  10).  The  10  state  for- 
ests with  a  gross  area  of  175,500  acres,  in- 
cluding some  of  the  finest  North  Jersey  moun- 


tain country  and  large  areas  of  the  Pine  Bar- 
rens, provide  year-around  recreational  use. 
Seven  state  forests  have  campsites  developed 
for  family  camping,  6  provide  opportunities 
for  fishing,  8  have  improved  picnic  areas,  and 
all  10  have  hiking  trails  and  hunting  areas. 

Twenty-four  state  parks  (gross  area  of  47,- 
800  acres)  have  been  established  to  provide 
facilities  for  outdoor  recreation,  to  preserve 
the  native  flora  and  fauna,  and  to  preserve 
areas  of  historic  importance.  Most  of  them  are 
forest  parks  and  wildlife  sanctuaries  where 
hunting  is  prohibited.  But  fishing  is  available 
in  all  but  4  of  the  parks.  Improved  campsites 
are  available  in  8  parks  and  hiking  trails  are 
located  in  11. 

People  use  the  state  forests  and  parks  for 
hiking,   horseback  or  bike   riding,   motoring, 


Figure   10. — State  forests,   parks,   and  recrea- 
tion   campsites    can    provide  accomnnodatlons 
for  1,058  individual  trailers  or  campers. 
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boating,  camping,  swimming,  picnicking,  bird- 
watching,  identifying  or  admiring  wild  flowers, 
and  hunting  or  fishing  where  permitted.  For 
the  12-month  period  ended  June  30,  1972,  the 
Bureau  of  Parks  reported  that  attendance  in 
the  forests  and  parks  was  4.1  million,  and  that 
the  income  realized  from  these  two  sources 
was  almost  $1.3  million. 

About  127,800  acres  of  prime  wetlands,  up- 
lands, and  water  areas  in  40  units  were  ac- 
quired as  fish  and  wildlife  management  areas. 
These  management  areas  are  available  to  all 
citizens  for  hunting,  fishing,  birding,  hiking,  or 
just  outdoor  appreciation.  Also,  about  30,000 
acres  in  four  National  Wildlife  Refuges  are 
located  in  New  Jersey.  Many  thousands  of  ad- 
ditional acres  of  lands  in  state  forests  and 
parks  are  being  managed  for  the  benefit  of  all 
wildlife— game  and  nongame  alike. 

Much  of  the  privately  owned  forest  land  in 
New  Jersey  receives  use  similar  to  that  al- 
ready described  for  state-owned  forests,  parks, 
and  game  management  areas.  There  are  tracts 
owned  by  Boy  Scouts,  Girl  Scouts,  church 
groups,  gunning  clubs,  and  other  groups  where 
recreation  is  the  primary  use.  Many  forest- 
land  owners  retain  their  ownership  partly  be- 
cause they  wish  to  own  some  land  and  partly 
because  it  provides  a  place  for  their  own  pri- 
vate recreation. 


Seventeen  state  forests  and  parks  have 
campgrounds  with  376  campsites  in  the  north- 
ern counties  and  682  campsites  in  the  south- 
em  counties  (4).  In  1972,  the  fees  totaled 
about  $17,000  per  week  when  all  available 
campsites  were  occupied  (fig.  10).  In  addition 
to  camping  facilities  on  state-owned  land, 
there  are  135  privately  owned  campgrounds  in 
the  State;  only  15  of  these  are  in  the  northern 
counties.  The  greatest  concentration  of  camp- 
grounds is  in  Cape  May  County— a  total  of  35 
campgrounds.  Most  of  the  private  and  public 
campgrounds  in  the  State  are  in  or  adjacent  to 
wooded  areas  where  they  benefit  from  the 
trees,  and  the  choice  campsites  are  nestled 
among  the  forest  trees.  The  total  number  of 
camper-days  spent  in  privately  owned  camp- 
grounds at  an  average  price  of  $4.00  per  day 
yields  a  gross  income  of  about  $6.5  million  per 
year. 

Monetary  returns  to  the  forest-land  owner, 
both  public  and  private,  for  camping,  hunting, 
fishing,  and  other  recreational  use  are  consid- 
erable, as  are  the  water  and  forest-product 
values.  Intangible  products  of  the  forests— such 
as  their  natural  beauty  and  the  reduction  of 
air  and  water  pollutants  by  the  forests— must 
also  be  considered  when  placing  a  value  on 
forest  lands. 


Timber-Supply  Outlook 


The  change  in  the  timber-resource  situation 
in  New  Jersey  from  1956  to  1972  has  been  de- 
scribed. Briefly  stated,  timber  removals  of 
softwood  growing  stock  exceeded  net  growth 
during  the  period  between  surveys,  and  the 
softwood  inventory  volume  decreased  7  per- 
cent. Hardwood  growing-stock  removals,  how- 
ever, were  less  than  net  growth;  and  the  hard- 
wood inventory  volume  increased  15  percent. 
Total  growing-stock  inventory  volume  of  the 
combined  species  groups  increased  10  percent. 

An  important  question  to  be  answered 
about  the  timber  supply  in  New  Jersey  is: 
What  might  be  the  supply  situation  in  30 
years?  In  answer  to  this  question,  two  sepa- 
rate 30-year  supply  forecasts,  based  upon  dif- 
ferent basic  assumptions,  are  presented  below. 

Both    30-year    projections,    however,    have 


three  assumptions  in  common:  (1)  the  total 
area  of  commercial  forest  land  in  New  Jersey 
has  stabilized  at  1.8  million  acres,  and  no  fur- 
ther significant  changes  in  land  use  is  ex- 
pected; (2)  the  diameter-growth  rates  by  spe- 
cies groups  based  upon  the  average  annual 
growth  between  surveys  will  continue  the 
same;  and  (3)  trends  in  forestry  programs  of 
the  Department  of  Environmental  Protection 
will  continue  at  the  same  rate  as  in  the  past. 

First  Projection: 

Grovtftli  Equais  Removals 

in  2002 

The  first  projection  is  based  on  the  objec- 
tive that  the  annual  net  growth  and  removals 
of  growing-stock  volume  will  be  brought  into 
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Figure    II. — First    projection:    Growth    equals 
removals  in  2002. 


balance  in  30  years.  Net  annual  growth  for 
1972  was  24.9  million  cubic  feet,  and  removals 
totaled  16.0  million  cubic  feet.  They  would 
come  into  balance  at  29.0  million  cubic  feet  in 
2002  (fig.  11).  Timber  available  for  cutting 
during  the  30-year  period  is  assumed  to  be 
that  amount  that  will  bring  net  annual  growth 
and  timber  removals  of  the  present  inventory 
into  balance  at  the  end  of  30  years.  From  the 
table  of  projected  volumes  of  timber  removals 
and  corresponding  annual  net  growth  for  soft- 
woods and  hardwoods  (table  37),  the  follow- 
ing tabulation  shows  for  specified  years  the 
annual  growth  and  available  cut,  in  miUions  of 
cubic  feet: 


ALL  SPECIES 


SOFTWOODS 
ONLY 


Year 

1972 
1982 
1992 
2002 


Annual 
growth 

24.9 
27.0 
28.4 
29.0 


Available   Annual    Available 
cut  growth  cut 


16.0 
20.9 
25.3 
29.0 


5.1 

4.8 
4.5 
4.2 


6.2 

5.7 
4.9 
4.2 


Under  this  projection,  the  inventory  volume 
of  growing  stock  would  increase  from  1,470 
million  cubic  feet  in   1972   to   1,603   milHon 


cubic  feet  in  2002.  However,  this  increase 
would  take  place  entirely  within  the  hardwood 
species  group.  The  hardwood  inventory  vol- 
ume would  increase  12  percent  to  1,364  mil- 
lion cubic  feet,  but  the  softwood  inventory 
volume  would  decrease  7  percent  to  239  mil- 
lion cubic  feet.  In  order  for  annual  net  growth 
and  annual  removals  to  come  into  balance  at 
the  end  of  the  30-year  period,  timber  cutting 
of  hardwoods  -must  increase  from  present  lev- 
els. 

Second  Profection: 

Removals  Follow  1955-71  Trend 

The  second  projection  is  based  on  the  as- 
sumption that  the  trend  of  past  timber  remov- 
als (1955-71)  will  continue  through  the  next 
30  years.  Growing-stock  removals  rates  for 
softwoods  are  considerably  different  from 
those  for  hardwoods.  Softwood  growing-stock 
removals  in  1956  were  6.4  million  cubic  feet 
and  in  1971  they  were  6.2  million  cubic  feet,  a 
decrease  of  about  3  percent.  Hardwood  grow- 
ing-stock removals  during  the  same  period  in- 
creased from  7.4  to  9.8  million  cubic  feet,  an 
increase  of  more  than  30  percent. 

Current  timber  removals  in  New  Jersey 
(16.0  million  cubic  feet  of  all  species)  were 
about  65  percent  of  net  growth  in  1971  (24.9 
million  cubic  feet).  Under  the  present  trend 
projections,  total  removals  of  growing-stock 
volume  would  increase  to  17.7  million  cubic 
feet  in  2002.  Annual  net  growth  would  in- 
crease to  33.7  million  cubic  feet.  Therefore, 
timber  removals  would  be  about  53  percent  of 
net  growth.  During  the  30-year  period,  the 
total  growing-stock  inventory  volume  would 
increase  from  1,470  million  to  1,851  million 
cubic  feet  (fig.  12). 

The  combined  inventory  volume  of  soft- 
woods and  hardwoods  would  increase  about  26 
percent  in  the  30-year  period.  Softwoods  made 
up  17.5  percent  of  the  1972  inventory  volume 
and  will  decrease  to  12.5  percent  of  the  inven- 
tory volume  in  2002  if  present  trends  con- 
tinue. 

During  the  30-year  period,  annual  timber 
removals  of  all  species  will  increase  slightly 
more  than  10  percent,  and  annual  net  growth 
will  increase  about  35  percent.  However,  since 
softwood  growing-stock  volume  in  New  Jersey 
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Figure  12. — Second  projection:  Removals  con- 
tinue present  trends. 
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is  being  overcut,  the  present  trends  projec- 
tions show  that  softwood  growing-stock  vol- 
ume removals  in  2001  will  be  about  18  percent 
less  than  what  they  were  in  1971  and  that 
hardwood  removals  will  be  about  28  percent 
more. 

Based  on  the  answers  from  the  ownership 
study,  a  maximum  of  789,000  acres  of  pri- 
vately owned  commercial  forest  land  may  be 
considered  available  for  timber  harvesting  as 
of  1972.  Trend  of  removals  to  2002  based  upon 
trend  between  surveys  (as  shown  in  fig.  12) 
would  be  the  same,  regardless  of  whether  or 
not  the  results  of  the  ownership  study  are 
considered.  The  growth  and  inventory  volume 
trends,  as  shown  in  the  figure,  include  volumes 
on  privately  owned  commercial  forest  land  re- 
gardless of  the  availability.  The  volume  of 
growth  on  land  available  for  timber  harvesting 
would  be  approximately  the  same  as  the  vol- 
ume of  removals.  There  probably  would  be  no 
increase  in  inventory  volume  that  would  be 
available  for  cutting  during  the  next  30  years, 
unless  there  are  changes  in  demands,  markets, 
and  owners'  intentions. 


Management  Opportunities 


If  present  trends  of  annual  net  growth  and 
timber  removals  continue,  softwood  removals 
will  continue  to  be  greater  than  growth,  and 
the  resultant  growing-stock  volume  of  soft- 
woods in  30  years  will  decrease  more  than  10 
percent.  One  of  the  timber-management  objec- 
tives might  be  to  increase  the  annual  rate  of 
net  growth  for  softwood  growing  stock,  which 
was  less  than  2.0  percent  of  the  inventory  in 
1972. 

Four  measures  to  improve  species  composi- 
tion, timber  quality,  and  tree  size— (1)  protec- 
tion of  the  timber  resource,  (2)  timber-stand 
improvement,  (3)  postponement  of  harvest 
cuts  in  young  stands,  and  (4)  harvest  cuttings 
and  related  treatments— were  described  in  de- 
tail by  Webster  and  Stoltenberg  in  the  pre- 
vious timber  resource  report  (12). 

Protection  of  the  timber  resource  continues 
to  be  important.  Wildfires,  gypsy  moths  and 
other  insects,  and  poor  composition  from  past 
cutting,  grazing,  or  other  abuse  are  largely  re- 


sponsible for  the  low  growth  rates  of  soft- 
woods and  hardwoods  in  New  Jersey.  In  the 
pine  forest  type— with  advice  and  assistance  of 
New  Jersey  Bureau  of  Forestry  foresters- 
woodland  owners  may  use  prescribed  or  con- 
trolled burning  to  reduce  fuels  and  make  fires 
easier  to  control  and  less  destructive. 

Severe,  reepated  wildfires  in  the  Pine  Bar- 
rens keep  large  areas  of  forest  land  in  seed- 
ling-sapling stands  and  reduce  the  area  of  the 
most  valuable  forest  type— the  Atlantic  white- 
cedar.  During  the  past  10  years,  there  has 
been  an  average  of  1,516  forest  fires;  and  they 
have  burned  more  than  31,000  acres  each 
year. 

The  gypsy  moth  is  the  most  serious  pest  of 
trees  in  New  Jersey.  Gypsy-moth  caterpillars 
feed  on  leaves  of  forest,  shade,  and  fruit  trees. 
No  trees  appear  to  be  immune  to  them.  Scien- 
tists state  that  gypsy  moth  research  and  con- 
trol is  a  high-priority  program  because  of  the 
large  number  of  trees  killed  or  damaged  by 
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the  pest  each  year.  The  extent  of  defoliation 
varies  greatly  by  species.  For  example,  oaks 
are  often  completely  defoliated,  while  inter- 
mingled yellow-poplars  may  escape  defolia- 
tion. In  the  Newark  watershed  alone,  more 
than  1,000,000  oaks,  9,000  eastern  hemlocks, 
and  8,000  white  pines  were  killed  in  1971  as 
the  direct  result  of  a  3-year  gypsy  moth  infes- 
tation. 

DDT  was  used  to  control  or  eradicate  the 
gypsy  moths  until  1963.  Since  then,  an  insec- 
ticide called  carbaryl  (which  is  low  in  toxicity 
to  humans,  birds,  other  warm-blooded  ani- 
mals, and  fish)  has  been  used.  A  variety  of 
nonchemical  methods  for  combating  the  moth 
are  being  tested— several  species  of  parasites, 
and  disease-producing  micro-organisms,  and 
sterilization  of  male  moths. 

Forest  protection  against  fire,  insects,  and 
disease  is  considered  a  public  responsibility. 
Protection  programs  are  carried  out  by  the 
State  on  forest  land  irrespective  of  ownership. 
Owners  of  privately  owned  forest  land  have  to 
decide  and  carry  out— possibly  through  agents 
—harvesting,  timber-stand  improvement,  or  re- 
generation measures. 

More  than  80  percent  of  the  commercial  for- 
est land  is  in  private  ownership,  and  most  of 
the  private  holdings  are  too  small  to  justify 
employing  a  professional  forester.  The  Bureau 
of  Forestry  in  the  Department  of  Environmen- 
tal Protection  offers  forestry  services  to  all 
landowners  interested  in  managing  their  forest 
land.  A  State-employed  forester  will  meet  with 
the  landowner,  examine  the  woodlot  with  him. 
and  specify  a  forest-management  plan  that 
may  include  harvest  cuttings,  tree  planting, 
and  stand  improvement.  Requests  for  this 
service  can  be  made  directly  to  the  Bureau  of 
Forestry  or  through  County  Agricultural 
Agents  and  Soil  Con.servation  Service  district 
supervisors. 

The  oak-hickory  forest  type  in  the  northern 
counties  and  the  pitch  pine  type  in  the  south- 
ern counties  make  up  about  two-thirds  of  the 
commercial  forest  land  in  New  Jersey.  The 
oak-hickory  is  one  of  the  37  major  forest  types 
in  the  United  States  for  which  biologically 
feasible  silvicultural  systems  and  supporting 
information  have  been  summarized  for  the 
timber-resource  managers  by  the  U.S.  Forest 


Service  in  U.S.  Department  of  Agriculture 
Handbook  445  (11). 

The  New  Jersey  Bureau  of  Forestry  has  ac- 
quired much  information  on  managing  the 
oak-hickory  forest  type  in  the  State— partly 
through  experience  and  partly  through  re- 
search by  the  Bureau  and  Station.  Because 
oaks,  sweetgum,  and  especially  yellow-poplar 
are  less  tolerant  of  shade  than  such  associated 
species  as  the  maples,  sweet  birth,  and  black- 
gum,  some  form  of  even-aged  management  is 
needed— although  canopy  holes  can  be  as  small 
as  1  acre. 

When  forest  openings  in  the  pitch  pine  for- 
est type  are  created  by  fires,  windthrow,  or 
other  major  disturbance,  the  pines  seed  in  on 
the  open  land.  After  20  to  30  years,  the  pine 
stands  (in  those  openings)  are  invaded  by 
hardwoods,  which  are  more  tolerant  of  shade 
than  the  pines,  and  which  compete  so  strongly 
with  pine  reproduction  for  light  and  moisture 
that  few  pine  seedlings  are  able  to  survive. 
Thus,  mature  stands  of  pine  commonly  con- 
tain a  dense  understory  of  young  hardwoods. 

Except  on  the  best  sites,  the  silvicultural 
objective  for  timber  production  in  the  pitch 
pine  and  oak-pine  types  usually  is  to  increase 
the  pine  and  diminish  the  hardwood  compo- 
nents. Pine  is  favored  over  the  hardwoods  be- 
cause of  the  greater  demand  for  pine  lumber 
and  pulpwood.  Pines  grow  satisfactorily  and 
produce  moderate  amounts  of  wood  even  on 
light,  infertile  soils,  whereas  on  such  sites  the 
hardwoods  are  of  poor  quality,  grow  slower, 
and  produce  lower  yields.  To  obtain  maximum 
pine  stocking  in  future  stands,  harvest  cut- 
tings must  be  accompanied  by  methods  of 
hardwood  control,  such  as  prescribed  fire,  use 
of  herbicides,  or  mechanical  site  preparation. 

The  eastern  white  pine  forest  type  and  the 
northern  hardwood  type  are  found  only  in  the 
northwestern  counties  in  the  State.  Growth 
characteristics  of  eastern  white  pine  indicate 
that  it  can  best  be  grown  under  even-aged 
stand  conditions,  although  there  is  considera- 
ble leeway  in  choosing  regeneration  methods. 
White  pine  has  been  successfully  regenerated 
by  a  wide  variety  of  methods,  including  clear- 
cutting  in  blocks  and  strips,  and  by  seed-tree, 
shelterwood,  and  group  selection  cuttings.  Sin- 
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gle-tree  selection  cutting  has  not  proved  satis- 
factory. 

The  northern  hardwood  forest  type  occurs 
rarely  in  New  Jersey.  These  stands  are  often 
composed  of  sugar  maple,  beech,  sweet  birch, 
and  hemlock  in  varying  mixtures.  It  is  the 
only  New  Jersey  forest  type  where  the  selec- 
tion system  (harvesting  of  trees  singly  or  in 
very  small  groups)  provides  conditions  suit- 
able for  maintaining  the  present  composition. 

Research  by  the  Bureau  and  Station,  and 
experience,  has  provided  a  large  amount  of  in- 
formation directly  applicable  to  managing  the 
several   forest   types   found    in    New   Jersey. 


Much  of  this  information,  including  that  for 
shortleaf  pine  and  Atlantic  white-cedar,  has 
been  presented  in  their  publications.  Bureau 
foresters  can  provide  landowners  with  current 
information  on  management  techniques  appli- 
cable to  each  stand  to  meet  its  owner's  objec- 
tives. 

Management  of  forest  land  for  other  than 
timber  is  also  a  possibility.  The  value  of  the 
forests  in  relation  to  family  camping  has  al- 
ready been  described.  There  is  an  excellent 
potential  for  fees  from  people  who  seek  per- 
mission to  use  nature  trails  designed  and  built 
by  the  woodland  owner.  There  may  be  a  mar- 
ket for  this  type  of  recreation  in  New  Jersey. 
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Appendix 


Definition  of  Terms 

Land  Area  Classes 

Land  area. —  (a)  Bureau  of  the  Census.  The  area 
of  dry  land  and  land  that  is  temporarily  or  partly 
covered  by  water,  such  as  marshes,  swamps,  and 
river  flood  plains;  streams,  sloughs,  estuaries,  and 
canals  that  are  less  than  Vs  statute  mile  in  width; 
and  lakes,  reservoirs,  and  ponds  that  are  less  than  40 
acres  in  area,  (b)  Forest  Survey.  The  same  as  the 
Bureau  of  the  Census,  except  that  the  minimum 
width  of  streams,  etc.,  is  120  feet,  and  the  minimum 
size  of  lakes,  etc.,  is  1  acre. 

Forest  land. — Land  that  is  at  least  16.7  percent 
stocked  (contains  at  least  7.5  square  feet  of  basal 
area)  by  forest  trees  of  any  size,  or  that  formerly 
had  such  tree  cover  and  is  not  currently  developed 
for  nonforest  use.  (Forest  trees  are  woody  plants 
that  have  a  well-developed  stem  and  usually  are 
more  than  12  feet  in  height  at  maturity.)  The  mini- 
mum area  for  classification  of  forest  land  is  1  acre. 

Commercial  forest  land. — Forest  land  that  is  pro- 
ducing or  capable  of  producing  crops  of  industrial 
wood  (more  than  20  cubic  feet  per  acre  per  year) 
and  is  not  withdrawn  from  timber  utilization.  (In- 
dustrial wood:  all  roundwood  products,  except  fuel- 
wood.) 

Noncommercial  forest  land. — Forest  land  that  is 
incapable  of  yielding  timber  crops  because  of  adverse 
site  conditions  (unproductive  forest  land),  and  pro- 
ductive forest  land  that  is  withdrawn  from  commer- 
cial timber  use  (productive-reserved  forest  land). 

Productive-reserved  forest  land. — Forest  land  that 
is  sufficiently  productive  to  qualify  as  commercial 
forest  land,  but  is  withdrawn  from  timber  utilization 
through  statute,  administrative  designation,  or  exclu- 
sive use  for  Christmas-tree  production. 

Unproductive  forest  land. — Forest  land  that  is  in- 
capable of  producing  20  cubic  feet  per  acre  per  year 
of  industrial  wood  under  natural  conditions,  because 
of  adverse  site  conditions. 

Nonforest  land. — Land  that  has  never  supported 
forests,  and  land  formerly  forested  but  now  in  nonfor- 
est use  such  as  for  crops,  improved  pasture,  residen- 
tial areas,  and  the  like. 


Ownership  Classes 

Federal. — Lands  (other  than  National  Forests) 
that  are  administered  by  Federal  agencies. 

State. — Lands  that  are  owned  by  the  State  of  New 
Jersey  or  leased  to  the  State  for  50  years  or  more. 

County  and  municipal. — Lands  that  are  owned  by 
counties  and  local  public  agencies  or  municipalities 
or  leased  to  them  for  50  years  or  more. 

Forest  industry. — Lands  that  are  owned  bv  compa- 
nies or  individuals  operating  wood-using  plants. 

Farmer-owned. — Lands  that  are  owned  by  farm 
operators,  whether  part  of  the  farmstead  or  not.  Ex- 
cludes land  leased  by  farm  operators  from  nonfarm 
owners. 

Miscellaneous  private. — Privately  owned  lands 
other  than  forest-industry  and   farmer-owned   lands. 


Stand-size  Classes 

Stand. — A  growth  of  trees  (see  definitions  under 
"Tree  Classes")  on  a  minimum  of  1  acre  of  forest 
land  that  is  at  least  16.7  percent  stocked  by  forest 
trees  of  any  size. 

Sawtimber  stands. — Stands  that  are  at  least  16.7 
percent  stocked  with  growing-stock  trees,  with  half 
or  more  of  total  stocking  in  sawtimber  or  poletimber 
trees,  and  with  sawtimber  stocking  at  least  equal  to 
poletimber  stocking. 

Poletimber  stands. — Stands  that  are  at  least  16.7 
percent  stocked  with  growing-stock  trees,  of  which 
half  or  more  of  this  stocking  is  in  poletimber  and/or 
sawtimber  trees  and  with  poletimber  stocking  exceed- 
ing that  of  sawtimber. 

Sapling-seedling  stands. — Stands  that  are  at  least 
16.7  percent  stocked  with  growing-stock  trees,  of 
which  more  than  half  of  the  stocking  is  saplings 
and/or  seedlings. 

Nonstocked  areas. — Commercial  forest  land  that  is 
less  than  16.7  percent  stocked  with  growing-stock 
trees. 


Stocking  Classes 

Stocking. — The  degree  of  occupancy  of  land  by 
trees,  measured  in  terms  of  basal  area  of  trees  in  a 
stand  compared  to  the  basal  area  of  trees  required  to 
utilize  fully  the  growth  potential  of  the  land.  The  ac- 
tual stocking  at  a  point  was  evaluated  against  a 
standard  of  75  square  feet  of  basal  area  per  acre  (see 
definition  of  basal  area  under  "Tree  Measurement 
and  Volume").  The  stocking  percentage  for  a  sample 
plot  is  derived  from  the  stocking  for  each  of  10 
points.  Three  categories  of  stocking  are  used: 

All  live  trees. — These  are  used  in  the  classifica- 
tion of  forest  land  and  forest  types. 
Growing-stock    trees. — These    are    used    in    the 
classification  of  stand-size  classes. 
Desirable   trees. — These   are   used   in   the   classifi- 
cation of  area-condition  classes. 

The  degree  of  plot  stocking  is  viewed  as  a  range  of 
values  rather  than  single  points.  A  fully  stocked 
stand  lies  within  the  range  of  100  to  133  percent  of 
the  basal-area  standard.  An  overstocked  stand  con- 
tains more  than  133  percent.  The  range  for  medium 
stocking  is  60  to  100  percent  and  for  poor  stocking  is 
16.7  to  60  percent  of  the  basal-area  standard.  Forest 
land  with  less  than  16.7  percent  of  the  basal-area 
standard  is  classed  as  nonstocked. 


Tree  Classes 

Forest  trees. — Woody  plants  that  have  a  well-de- 
veloped stem  and  usually  are  more  than  12  feet  in 
height  at  maturity. 

Commercial  species. — Tree  species  that  are  pres- 
ently or  prospectively  suitable  for  industrial  wood 
products.  Excludes  species  of  typically  small  size, 
poor  form,  or  inferior  quality,  such  as  hawthorn  and 


Growing-stock  trees. — Liive  ireea  ui  conuiierciai 
species  that  are  classified  as  sawtimber,  poletimber, 
saplings,  and  seedlings;  that  '"    ""  '""^  +-«^oo  ^t  />/^m- 


Live    trees    of    commercial 
!  nber,  poletimber, 
IS,  all  live  trees  of  com- 
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mercial  species  except   rough  and   rotten  trees.    (See 
definitions  under  "Class  of  timber.") 

Acceptable  trees. — Growing-stock  trees  of  commer- 
cial species  that  meet  specified  standards  of  size  and 
quality,  but  do  not  qualify  as  desirable  trees. 

Desirable  trees. — Growing-stock  trees  of  commer- 
cial species,  (a)  that  have  no  serious  quality  defects 
that  limit  present  or  prospective  use  for  timber  prod- 
ucts, (b)  that  are  of  relatively  high  vigor,  and  (c) 
that  contain  no  pathogens  that  may  result  in  death 
or  serious  deterioration  before  rotation  age. 

Rotten  trees. — Live  trees  of  commercial  species 
that  do  not  contain  at  least  one  12-foot  sawlog  or  two 
noncontiguous  sawlogs,  each  8  feet  or  longer,  now  or 
prospectively,  and  do  not  meet  regional  specifications 
for  freedom  from  defect  primarily  because  of  rot; 
that  is,  when  more  than  50  percent  of  the  cull  vol- 
ume in  a  tree  is  rotten. 

Rough  trees. —  (a)  The  same  as  above,  except  that 
rough  trees  do  not  meet  regional  specifications  for 
freedom  from  defect  primarily  because  of  roughness 
or  poor  form,  and  (b)  all  live  trees  that  are  of  non- 
commercial species. 


Site-quality  Classes 

Site  class. — A  classification  of  forest  land  in  terms 
of  inherent  capacity  to  grow  crops  of  industrial 
wood.  Classifications  are  based  upon  the  mean  an- 
nual growth  of  growing  stock  attainable  in  fully 
stocked  natural  stands  at  culmination  of  mean  an- 
nual growth. 


Forest  Types 

Forest  type. — A  classification  of  forest  land  based 
upon  the  species  forming  a  plurality  of  live-tree 
stocking.  The  many  local  forest  types  in  New  Jersey 
were  combined  into  the  following  major  forest  types: 

White  pine-hemlock. — Forests  in  which  eastern 
white  pine  or  hemlock,  singly  or  in  combination, 
rnake  up  a  plurality  of  the  stocking.  (Common  asso- 
ciates include  aspen,  birch,  and  maple.) 

Pitch-shortleaf  pine  (yellow  pine). — Forests  in 
which  pitch  pine,  shortleaf  pine,  or  other  southern 
yellow  pines,  singly  or  in  combination,  make  up  a 
plurality  of  the  stocking.  Includes  a  small  acreage  of 
the  eastern  redcedar  type.  (Common  associates  in- 
clude sweetgum,  black  tupelo,  and  southern  red  oak.) 

Oak-pine. — Forests  in  which  oaks  or  hickory,  sin- 
gly or  in  combination,  make  up  a  plurality  of  the 
stocking,  but  in  which  southern  pines  make  up  25  to 
50  percent  of  the  stocking. 

Oak-hickory. — Forests  in  which  oaks  or  hickory, 
singly  or  in  combination,  make  up  a  plurality  of  the 
stocking,  except  where  southern  pines  make  up  25  to 
50  percent,  in  which  case  the  stand  would  be  classi- 
fied oak-pine.  (Common  associates  include  yellow- 
poplar,  sweetgum,  and  red  maple.) 

Oak-gum. — Bottom  land  forests  in  which  oak,  or 
gum,  singly  or  in  combination,  make  up  a  plurality 
of  the  stocking,  except  where  pines  make  up  25  to  50 
percent,  in  which  case  the  stand  would  be  classed  as 
oak-pine.  Includes  a  small  acreage  of  the  Atlantic 
white-cedar  forest  type.  (Common  associates  include 
beech,  river  birch,  and  sycamore.) 

Elm-ash-red  maple. — Forests  in  which  elm,  ash,  or 
red  maple,  singly  or  in  combination,  make  up  a  plu- 


rality  of  the   stocking.    (Common   associates    include 
beech,  sycamore,  and  gum.) 

Maple-beech-birch. — Forests  in  which  sugar  maple, 
beech,  or  yellow  birch,  singly  or  in  combination, 
make  up  a  plurality  of  the  stocking.  Includes  a  small 
acreage  of  the  black  cherry  forest  type.  (Common  as- 
sociates include  sweet  birch,  hemlock,  and  white 
pine.) 


Class  of  Timber 

Softwoods. — Coniferous  trees  that  are  usually  ev- 
ergreen, having  needlles  or  scalelike  leaves. 


Hardwoods. — Dicotyledonous       trees 
usually  broad-leaved  and  deciduous. 


that 


Sawtimber  trees. — Live  trees  of  commercial  spe- 
cies, (a)  that  are  of  the  following  minimum  diame- 
ters at  breast  height — softwoods  9.0  inches  and  hard- 
woods 11.0  inches,  and  (b)  that  contain  at  least  one 
12-foot  merchantable  sawlog  and  meet  regional  speci- 
fications for  freedom  from  defect. 

Poletimber  trees. — Live  trees  of  commercial  spe- 
cies that  meet  regional  specifications  of  soundness 
and  form,  and  are  at  least  5.0  inches  dbh  but  are 
smaller  than  sawtimber  size. 

Saplings. — Live  trees  of  commercial  species  that 
are  1.0  to  5.0  inches  dbh  and  of  good  form  and  vigor. 

Seedlings. — Live  trees  of  commercial  species  that 
are  less  than  1.0  inch  dbh  and  are  expected  to  sur- 
vive. 

Rough  and  rotten  trees. — See  definitions  under 
"Tree  Classes." 


Timber  Measurement  and  Volume 

Basal  area. — The  area  in  square  feet  of  the  cross 
section  at  breast  height  of  a  single  tree,  or  of  all  the 
trees  in  a  stand,  usually  expressed  as  square  feet  of 
basal  area  per  acre. 

Board  feet. — A  unit  of  lumber  measurement  1  foot 
long,  and  1  foot  wide,  and  1  inch  thick,  or  its  equiva- 
lent. By  forest-survey  convention,  softwoods  less  than 
9.0  inches  dbh  and  hardwoods  less  than  11.0  inches 
dbh  do  not  contain  board-foot  volume. 

Diameter  at  breast  height  (dbh). — The  diameter 
outside  bark  of  a  standing  tree  measured  at  4V2  feet 
above  the  ground. 

Growing-stock  volume. — Net  volume,  in  cubic  feet, 
of  live  growing-stock  trees  that  are  5.0  inches  dbh 
and  over,  from  a  1-foot  stump  to  a  minimum  4.0-inch 
top  diameter  outside  bark  of  the  central  stem,  or  to 
the  point  where  the  central  stem  breaks  into  limbs. 
Net  volume  equals  gross  volume  less  deduction  for 
rot. 

International  '/4-inch  rule. — A  log  rule,  or  formula, 
for  estimating  the  board-foot  volume  of  logs.  Stated 
mathematically,  the  formula  is  [  (D^  X  0.22)  -  0.71 
D]  X  0.904762  for  4-foot  sections,  where  D  =  the  di- 
ameter inside  bark  at  the  small  end  of  the  4-foot  sec- 
tion. The  International  1/4 -inch  rule  is  used  as  the 
USDA  Forest  Service  standard  log  rule  in  the  north- 
eastern United  States. 

Standard  cord.— A  unit  of  measure  for  stacked 
bolts  of  wood,  encompassing  128  cubic  feet  of  wood, 
bark,  and  air  space.  Cord  estimates  can  be  derived 
from  cubic-foot  estimates  of  growing  stock  by  apply- 


21 


ing  an  average  factor  of  80  cubic  feet  of  wood  (inside 
bark)  per  rough  cord. 

Sawtimber  volume. — Net  volume  in  board  feet,  In- 
ternational 1/4 -inch  rule,  of  merchantable  sawlogs  in 
live  sawtimber  trees.  Net  volume  equals  gross  volume 
less  deductions  for  rot,  sweep,  and  other  defects  that 
affect  use  for  lumber. 

Sawlog. — A  log  that  meets  minimum  standards  of 
diameter,  length,  and  defect,  including  logs  at  least  8 
feet  long,  and  with  a  minimxmi  diameter  inside  bark 
of  6  inches  for  softwoods  and  8  inches  for  hardwoods. 
(See  specifications  under  "Log  Grade  Classifica- 
tion.") 

Sawlog  portion. — That  part  of  the  bole  of  a  saw- 
timber tree  between  the  stump  and  the  sawlog  top 
(merchantable  height). 

Sawlog  top. — The  point  on  the  bole  of  a  sawtimber 
tree  above  which  a  sawlog  cannot  be  produced.  The 
minimum  sawlog  top  is  7.0  inches  d.o.b.  (diameter 
outside  bark)  for  softwoods  and  9.0  inches  d.o.b.  for 
hardwoods. 

Upper-stem  portion. — That  part  of  the  main  stem 
or  fork  of  a  sawtimber  tree  above  the  sawlog  top  to  a 
diameter  of  4.0  inches  outside  bark  or  to  the  point 
where  the  main  stem  or  fork  breaks  into  limbs. 


Log  Grade  Classification 

Log  grades  are  a  classification  of  logs  based  on  ex- 
ternal characteristics  as  indicators  of  quality  or 
value.  The  log-grade  standards  and  grading  systems 
for  softwood  and  hardwood  species  used  in  this  forest 
survey  of  New  Jersey  are  shown  in  the  following 
specifications: 


METHODS  USED  TO  DETERMINE 
SCALING  DEDUCTION 

(Examples  based  on  an  8- foot  log  with  20-inch  scaling  diameter) 


p-2"^ 


il':'wft* 


\^ 


■8'- 


J 


If    section    of    bole    is   affected,    deduct    percent   of   log    length 

affected. 

2 
Example  — -—   =  25  percent  cull 


If  sector  is  affected,  multiply  percent  of  circle  times  percent  of 
length. 


Example: 


60° 


360° 


=  6  percent  cull 


For  a  crook,   multiply   proportion  of  diameter  displaced   times 
proportion  of  log  length  affected  by  crook.* 


Example:   -35-  X  -g- 


12  percent  board-foot  cull 


For  a  sweep,  determine  sweep  departure  and  subtract  1  inch  for 
8-foot  logs  or  2  inches  for  16-foot  logs.  Divide  by  log  diameter. 
8-1 


Example: 


20 


^  35  percent  board-foot  cull*" 


f^ 


3^ 


"T 


J 


8"- 


For  interior  cull,  square  out  interior  cull  as  a  percent  of  total 
volume  of  the  section.  For  board-foot  cull,  add  1  inch  to  width 
and  to  thickness;  for  cubic-foot  cull,  use  actual  dimenaions  of  rot. 
For  board-foot  cull  divide  width  and  thickness  by  Um  »>— Ung 
diameter  (averag'e  d.i.b.,  small  end)  minus  1;  for  cubic-foot  cull, 
divide  by  scaling  diameter.  Multiply  fractions  by  percent  of  kif 
affected. 

Q     y     10  9 

Example:   ^^^^ x  -5-  =  6  percent  cubic-foot  cull 


20-1 


8 


"  No  reduction  of  cubic-foot  volume  will  be  made. 
"''  If  a  straight  line  between  A  and  B  falls  outside  the  bark,  the 
affected  section  is  over  50  percent  cull  in  board  feet. 
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SOUTHERN  PINE  LOG  GRADES 


Grade  factor 

Grade 

1 

2 

3 

4 

Minimum  diameter 

17" 

10" 

6" 

6" 

Maximum  K  value 

1/5D 

1/2D 

None 

None 

Minimum  specification 
on  bad  knots 

Any  bad  knots  present  are 
localized  in  section  not  ex- 
ceeding   14 "    circumference 
and  length. 

No 
limit 

Exceptions 


a. 


Lower  one  grade  any  log,  not  grade  4,  having  3  inches  or  more  of  sweep  if 
such  sweep  is  1/3  or  more  of  log  diameter. 

b.        Lower  one  grade  any  log,  not  grade  4,  if  heart-rot  fruiting  has  occurred  or 
is  imminent,  as  indicated  by  conk  or  visible,  massed,  heart-rot  hyphae. 


K  —  number  of  overgrown  knots  plus  sum  of  diameters  of  sound  knots  plus  twice 
sum  of  diameters  of  unsound  knots. 

Bad  knot:  A  knot  with  diameter  >  D/6,  or  an  unsound  knot  (advance  decay  or  a 
hole  >   1/4 "  and  2"  or  more  deep). 

Source:   Forest  Service  Log  Grades  for  Southern  Pine.  SE.  Forest  Exp.  Sta.,  U.S.  Forest  Serv. 
Res.  Paper  SE-11,  1964. 


WHITE  PINE  LOG  GRADES 

(Unpublished   trial   specifications,    revised    1963) 


Minimum    size 

Defect 

allowance 

Maximun 
weevil 
injury 

Allowable   knot   size 

Log 
grade 

Diameter     Length' 

Sweep 

or 
crook 

Total  cul 

including 

sweep 

(inches)    on   3    best 
faces  or  minimum  clear- 
ness on   4  faces 

Inches             Feet 

Percent 

Percent 

Number 

Inches 

No.    1 

12  &  13            8-16 

20 

50 

0 

4   {aces  free  of  knots   14"  or 
larger    full   length   of   log. 

2   faces   free  of  knots   V4"  or 

larger   full   length   of   log,   or 

14-t-               10-16 

20 

50 

0 

4   faces  free  of  knots   Vi"   or 
larger    50    percent    length    of 
log    (6'   minimum   length) 2. 

Sound    red    knots    ^    '    D/6 

and  no  larger  than  3". 

Black   knots: 

No.    2 

6+                 8-16 

30 

50 

0 

Butt  logs    <    D/12  and  no 
larger  than  IVi"- 

Upper    logs    <    D/10    and 
no  larger  than  IM". 
or 

4   faces  free  of  knots   V4"  or 
larger    SO    percent    length    of 
log. 

8'    logs: 

Sound  red  knots  <  D/3  and 

No.   3 

6+                 8-16 

40 

50 

1   weevil 

no  larger   than   5". 

10' -1-    logs; 

Black  knots    <    D/6  and   no 

2   weevils 

larger  than  2^". 

No.   4 

6-1-                 8-16 

50 

60 

No   limit 

No  limit. 

'  Plus    trim. 

'  If  the  sum  of  the  diameters  of  sound  red  knots  plus  2X   (sum  of  the  diameters  of  dead  or  black 
knots)  in  inches  is  <    Vi  the  diameter  of  the  log  (in  inches). 
'  <  means  equal  to  or  less  than. 
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SPRUCE,  FIR,  HEMLOCK,  TAMARACK,  AND  CEDAR  LOG  GRADE 

(Minimum   merchantability  tpecificationa) 


Log 
grade 


Minimum    size 


Diameter'      Length' 


Defect  allowance 


Sweep 

or 
crook 


Total 
deduction 


Other 
requirements 


Inches 
10-12 


Feet 
8-16    in 
2-foot 
multiples 


Percent 
25 


Percent 

60 


Sound  knots  not  over  2  inch«a 
in  diameter  permitted.  Shake  per- 
mitted up  to  20  percent  of  groee 
scale  if  not  combined  with  other 
serious  defects. 


13-)-  8-16    in  25  50  Sound    knots   not   over   3   inches 

2-foot  in  diameter  permitted.  Shake  per- 

multiples  mitted  up  to  20  percent  of  gross 

scale  if  not  combined  with  other 
serious   defects. 


'  At  small  end  of  log. 
-  Without   trim. 


HARDWOOD  FACTORY  LUMBER  LOG-GRADE  SPECIFICATIONS 

(From  U.S.  Forest  Products  Laboratory  Report  D  1737) 


GRADE  FACTORS' 

SPECIFICATIONS 

Log  Grade   1 

Log  Grade  2 

Log  Grade  3 

Position   in   tree 

Butts 
only 

Butts   &    uppers 

Butts  &   uppers 

Butts  & 
uppers 

Minimum  diameter   (inches) 

13-15' 

16-19 

204- 

IV 

12-1- 

8  + 

Minimum  length   (feet) 

10 -H 

10-1- 

10-1- 

10-1- 

8-9 

10-11 

12-1- 

8-t- 

Min.    length    (ft.) 

7 

5 

3 

3 

3 

3 

3 

2 

Clear  cuttings'* 
on  each  of  the 

Max.   number 

2 

2 

2 

2 

2 

2 

3 

— 

3  best  faces 

Min.  yield  in 
face  length 

5/6 

5/6 

5/6 

2/3 

3/4 

2/3 

2/3 

1/2 

Max.  sweep  and  crook  allowance 
(percent  of  gross  volume) 

15 

30 

50 

Max.  cull  and  sweep  allowance 
(percent  of  gross  volume) 

40> 

50« 

50 

'  End  defects,  although  not  visible  in 
standing  trees,  are  important  in  grading 
cut  logs.  Instructions  for  dealing  with 
this  factor  are  contained  in  Forest  Prod. 
Lab.   Rpt.  D  1737. 

"A  clear  cutting  is  a  portion  of  a  face 
free  of  defects,  extending  the  width  of 
the  face.  A  face  is  one-fourth  the  surface 
of  the  log  as  divided  lengthwise. 


>  Ash    and    basswood    butts   can   be    12   inches   if   otherwise 
meeting  requirements  for  small  No.  I's. 

■  10-inch    logs    of    all    speciss    cam    be    No.    2    if   otherwise 
meeting  requirements  for  small  No.  I's. 

'  Otherwise  No.  1  logs  with  41-60  percent  cull  can  be  No.  2. 

'  Otherwise  No.  2  Voga  with  61-40  percent  cull  can  be  No.  3. 


Source:    A  Guide  to  Hardwood  Log  Grading   (pg    11).  NE.   Forast  Exp.  Sta.,  Upper  Darby.  Pa.   1965. 


/.> 
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HARDWOOD  CONSTRUCTION  LOG  SPECIFICATIONS 


GRADE  FACTORS 

SPECIFICATIONS 

Poaitioa  in  tree 

Butts  and  uppers 

a««»lii^  diamator    (inrhru) 

8  + 

Lnftfa.  without  trim  (feet) 

8+ 

ClMr  cuttii^ 

No  requirements:   not  graded  on  cutting  baaia. 

Max.  sweap  allowaooe 

One-fourth  d.i.b.  of  small  end  for  half  logs, 
and  one-half  d.i.b.   for  logs   16  feet  long. 

Sin^e  knots 

Any    number,    if   none   has   an   average   ooUar° 
diameter   that   is  more   than   ooe-third  of   log 
diameter  at  point  of  oocurrenoa. 

Sound   surface 

defects 

permitted 

Whorled  knots 

Any  number,  provided  the  sum  of  the  collar 
diameters  doea  not  aicaad  oae-third  the  log 
diameter  at  point  of  occurrence. 

Holaa 

Any  number  not  exceeding  knot  specificatiooa 
if  they  do  not  extend  more  than  3  inches  into 
the  contained  tie  or  timber. 

Unsound   surface 

defects 

pennitted** 

Any  number  and  size  if  they  do  not  extend  into  contained   tie 
or    timber.    If    they   extend    into   contained   tie   or    timber,    they 
shall   not   exceed   size,    number,   and   depth   of   limits   for   sound 
defects. 

*  Knot   collar   is   the   average  of   the   vertical   and   horizontal   diameters  of  the  limb 

or  knot  swelling  as  measured  flush  with  the  surface  of  the  log. 
••  Interior   defects  are  not  visible  in  standing  trees.   They  are  considered  in  grading 
cut  logs.   No  interior  defects  are  permitted  except  one  shake  not  more   than  one- 
third   the   width   of    the   contained    tie   or   timber,   and   one   split   not   more   than   5 
inches  long. 

Source:    A  Guide  to  Hardwood  Log  Grading,   (pg.  28),  NE.   Forest  Exp.  Sta.,  Upper 
Darby,  Pa.  1965. 


Annual  Net  Growth  and 
Timber  Removals 

Average  annual  net  growth  of  growing  stock. — The 
change  (resulting  from  natural  causes)  in  volume  of 
sound  wood  in  sawtimber  and  poletimber  trees  during 
the  period  between  surveys,  divided  by  the  length  of 
the  period.  (Components  of  annual  net  growth  of 
growing  stock  include  the  increment  in  net  volume  of 
trees  present  at  the  beginning  of  the  period  and  sur- 
viving to  its  end,  plus  net  volume  of  trees  reaching 
poletimber  size  during  the  period,  minus  the  net  vol- 
ume of  trees  that  died  during  the  period,  minus  the 
net  volume  of  trees  that  became  rough  or  rotten 
trees  during  the  period,  cull  increment.) 

Average  annual  ingrowth  of  growing  stock. — The 
net  cubic-foot  volume  of  trees  now  classed  as  growing 
stock  that  were  less  than  5.0  inches  dbh  on  the  initial 
survey,  divided  by  the  length  of  the  period  between 
surveys. 

Average  annual  mortality  of  growing  stock. — The 
net  cubic-foot  volume  removed  from  the  growing 
stock  because  of  death  from  natural  causes  during 
the  period  between  surveys,  divided  by  the  length  of 
the  period  between  surveys. 

Average  annual  growing-stock  removals. — The  net 
cubic-foot  volume  of  growing-stock  trees  hr* vested  or 
killed  in  logging,  cultural  operations  such  as  timber- 
stand  irnprovement,  land-clearing,  or  changes  in  land 
use  during  the  period  between  surveys,  converted  to 
an  annual  basis. 


Average  annual  net  growth  of  sawtimber. — The 
change  (resulting  from  natural  causes)  in  net  board- 
foot  volume  of  sawtimber  during  the  period  between 
surveys,  divided  by  the  length  of  the  period.  (Com- 
ponents of  annual  net  growth  of  sawtimber  include 
the  increment  in  net  volume  of  sawftimber  trees  pres- 
ent at  the  beginning  of  the  period  and  surviving  to 
its  end,  plus  the  net  volume  of  trees  reaching  saw- 
timber size  during  the  period,  minus  the  net  volume 
of  sawtimber  trees  that  died  during  the  period, 
minus  the  net  volume  of  sawtimber  trees  that  became 
rough  or  rotten  trees  during  the  period  between  sur- 
veys, cull  increment.) 

Average  annual  ingrowth  of  sawtimber. — The  net 
board-foot  volume  of  trees  now  classed  as  sawtimber 
that  were  not  tallied  as  such  on  the  initial  survey, 
divided  by  the  length  of  the  period  between  surveys. 

Average  annual  mortality  of  sawtimber.— -The  net 
board-foot  volume  removed  from  live  sawtimber  by 
death  from  natural  causes  during  the  period  between 
surveys,  divided  by  the  length  of  the  period  between 
surveys. 

Average  annual  sawtimber  removals. — The  net 
board-foot  volume  of  sawtimber  trees  harvested  or 
killed  in  logging,  cultural  operations  such  as  timber- 
stand  improvement,  land-clearing,  or  changes  in  land 
use  during  the  period  between  surveys,  converted  to 
an  annual  basis. 

Cull  increment. — The  net  volume  of  growing-stock 
trees  on  the  initial  inventory  that  became  rough  or 
rotten  trees  in  the  second  inventory. 
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Logging  residues. — The  unused  growing-stock  vol- 
ume of  trees  cut  for  products  and  the  total  growing- 
stock  volume  of  trees  destroyed  in  the  course  of  log- 
ging but  not  removed  for  products. 

Other  removals. — The  growing-stock  volume  of 
trees  that  were  removed  from  the  inventory  and  not 
used  for  products,  by  cultural  operations  (weeding, 
thinning,  etc.),  land-clearing,  and  reclassification  of 
some  commercial  forest  land  as  noncommercial  forest 
land. 

Plant  byproducts. — Wood  products,  such  as  slabs, 
edgings,  and  veneer  cores,  that  are  obtained  inciden- 
tal to  the  production  of  timber  products  and  are  uti- 
lized in  the  manufacture  of  other  timber  products. 
(Bark  is  not  included.) 

Plant  residues. — Wood  material  produced  inciden- 
tal to  the  production  of  timber  products  but  not  uti- 
lized. 

Roundwood  products. — Logs,  bolts,  or  other  round 
sections  cut  from  growing  stock  or  non-growing  stock 
for  industrial  or  nonindustrial  uses. 

Timber  products. — Roundwood  products  and  plant 
byproducts  from  all  sources. 

Timber  removals. — The  growing-stock  volume  of 
trees  removed  from  the  inventory  for  roundwood 
products,  plus  logging  residues  and  other  removals. 

Annual  net  growth  trend-level. — The  estimated 
growth  of  growing  stock  or  sawtimber  for  a  specific 
year  that  is  consistent  with  the  average  annual 
growth  during  the  period  between  surveys  and  with 
the  current  inventory.  (1971  for  New  Jersey.) 

Annual  removals  trend-level. — The  estimated  re- 
movals of  growing  stock  or  sawtimber  for  a  specific 
year  that  is  consistent  with  the  trend  of  removals 
during  the  period  between  surveys  and  with  the  cur- 
rent inventory.  (1971  for  New  Jersey.) 


Forest-Survey  Mettiods 

The  Northeastern  Forest  Experiment  Station's 
Forest  Survey  project  used  the  sampling-with-partial 
replacement  (SPR)  design  in  the  re-inventory  of 
New  Jersey's  timber  resource.  With  this  design,  esti- 
mates of  forest  area  and  timber  volume  were  made 
by  combining  a  subsample  of  remeasured  plots,  a  re- 
gression up-dating  of  the  initial  inventory,  and  a  new 
independent  photo-  and  ground-plot  inventory.  Thus 
the  SPR  design,  by  combining  two  independent  esti- 
mates of  the  inventory,  yields  a  better  estimate  of 
the  timber  resource  at  a  given  cost. 

One  estimate  is  based  on  the  updating  of  the  ini- 
tial survey  (1956).  This  required  the  remeasurement 
of  147  initial  inventory  ground  plots.  With  the  area- 
change  and  current-volume  estimates  obtained  from 
the  remeasured  sample  plots,  regression  techniques 
were  used  to  update  all  the  initial  ground  and  photo 
plots  to  obtain  an  independent  estimate  of  current 
timber  volume  and  forest  area. 

The  second  estimate  is  also  based  on  a  large  pho- 
to-plot sample  with  a  subsample  of  ground  plots.  For 
the  second  e.stimate  the  most  recent  aerial  photogra- 
phy coverage  of  New  Jersey  was  used.  Photo  plots 
were  pinpointed  on  each  photograph  to  provide  a  uni- 
formly distributed  sample  of  the  area.  Each  photo 
plot  was  examined  stereoscopically  and  classified  as 
either  forest  or  nonforest  land.  Those  classified  as 
forest  land  were  further  stratified  into  cubic-foot-vol- 
ume-per-acre  classes.  A  subsample  of  these  photo 
plots,  which  was  selected  to  be  proportional  to  the 
area  in  a  photo  class,  was  measured  on  the  ground. 


From  this  ground  measurement,  estimates  of  the 
mean  and  variance  of  each  photo  class  were  ob- 
tained. These  means  were  expanded  by  the  photo- 
strata  areas  to  yield  a  second  independent  estimate 
of  forest  area  and  timber  volume. 

The  final  estimates  of  current  forest  area  and  tim- 
ber volume  were  developed  by  combining  these  two 
independent  estimates.  The  combination  process  con- 
sisted of  weighting  each  estimate  by  the  reciprocal  of 
its  variance  and  then  adding  them.  The  associated 
sampling  error  for  this  new  estimate  was  also  ob- 
tained. These  combined  totals  were  partitioned  into 
the  various  categories  of  area  and  volume  (for  exam- 
ple, volume  by  species  and  dbh  class),  using  the  data 
obtained  from  the  new  ground-plot  sample. 

In  addition  to  estimating  current  timber  volume 
and  forest  area,  the  forest  survey  of  New  Jersey  was 
designed  to  obtain  an  estimate  of  the  components  of 
average  annual  change  during  the  period  between 
the  initial  and  the  current  inventories.  The  parame- 
ters of  interest  include  area  change  from  forest  to 
nonforest  and  vice  versa,  timber  growth,  timber  re- 
movals, and  timber  mortality.  All  this  information 
was  obtained  from  the  remeasured  plots.  The  tim- 
ber-change parameters  were  obtained  by  a  tree-by- 
tree  reconciliation  of  each  remeasured  plot.  The  rec- 
onciliation code  for  each  remeasured  tree  was  used 
to  make  estimates  of  the  parameters  of  change,  by 
species.  The  estimates  of  change  were  expressed  as 
average  annual  figures  by  dividing  the  totals  for  the 
period  by  the  number  of  years  between  measure- 
ments. These  estimates  were  then  used  in  the  com- 
putations of  annual  net  growth,  mortality,  and  re- 
movals for  1971. 


Remeasured-plot  Phase 

The  initial  forest  inventory  of  New  Jersey  con- 
sisted of  a  large  photo-plot  sample  plus  a  ground 
measurement  of  a  subsample  of  these  photo  plots. 
(At  the  initial  survey  occasion,  the  ground  plots  were 
selected  according  to  optimum  allocation  for  volume 
estimation.)  The  photo  plots  were  stratified  accord- 
ing to  land  use  as  forest  or  nonforest.  The  forest 
plots  were  further  classified  into  volume  classes.  A 
total  of  282  ground  plots  were  measured  by  field 
crews  during  this  first  inventory.  These  ground  sam- 
ples were  1/5-acre  circular  plots. 

At  this  second  measurement  occasion,  147  initial 
ground  plots  (including  50  nonforest  plots)  were  re- 
visited. The  plot  center  was  relocated  for  each  re- 
measured plot.  On  those  plots  that  were  forested,  all 
the  trees  on  the  1/5-acre  were  tallied.  The  new  tally 
was  reconciled  with  the  initial  tally  to  account  for 
every  tree  at  both  occasions. 


New  Ground-plot  Phase 

The  source  of  the  new  independent  estimates  of 
volume  and  forest  area  was  a  new  photo  stratifica- 
tion with  a  subsample  of  ground  measurements.  The 
photo  sample  of  New  Jersey  consisted  of  about  9,300 
photo  points  on  the  latest  available  aerial  photogra- 
phy. A  subset  of  440  of  these  0hoto  plots,  including 
253  nonforest  plots,  was  located  on  the  ground.  Land 
use  was  verified  and  tree-measurement  data  were  re- 
corded for  the  187  forest  plots.  Unlike  the  initial  in- 
ventory, in  which  fixed-radius  1/5-acre  plots  were  tal- 
lied, the  new  ground  plots  consisted  of  a  cluster  of  10 
prism  points  systematically  covering  approximately  1 
acre.  At  each  point,  trees  were  selected  for  tally  by 
using  a  prism  with  a  basal-area  factor  of  37.5.  Area- 
attribute  data  were  also  tallied  at  each  of  the  10 
points. 
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Data  Processing 

Field-tally  data  consisting  of  plot  and  individual- 
tree  information  were  processed  and  compiled  into 
various  tables  using  FINSYS — Forest  Inventory  Sys- 
tem— on  modern,  large-capacity,  high-speed  comput- 
ers. 

FINSYS  is  a  data-processing  system  consisting 
primarily  of  a  series  of  computer  programs  that  was 
developed  by  the  Northeastern  Forest  Experiment 
Station  to  process  and  compile  a  large  volume  of  for- 
est-inventory data.  The  system  consists  of  an  editing 
subsystem  that  edits  field-tally  data  for  errors;  a  ta- 
ble-compiling subsystem  that  compiles  tables  from 
edited  field  data;  and  finally,  an  output  subsystem 
that  expands  the  plot  data  to  geographic-unit  or 
statewide  estimates  and  prints  the  final  tables. 

FINSYS  was  described  in  a  series  of  research  pa- 
pers by  R.  W.  Wilson  and  R.  C.  Peters  in  1967:  The 
Northeastern  Forest  Inventory  Data  Processing  Sys- 
tem; USD  A  Forest  Service  Research  Papers  NE-61 
and  NE-70  to  80. 

Before  modern  computers  came  into  use,  the  com- 
piling of  forest-inventory  data  was  a  major  bottle- 
neck in  forest  inventory  work.  Using  FINSYS,  it  is 
possible,  as  in  the  case  of  the  resurvey  of  New  Jer- 
sey, to  have  preliminary  estimates  available  within  6 
months  after  the  last  plot  is  taken.  To  process  and 
compile  data  for  a  state  the  size  of  New  Jersey,  from 
key-punching  to  the  output  of  tables,  requires  about 
2V^  months  of  elapsed  time  and  about  2^/2  hours  of 
computer  time. 

FINSYS  has  several  features  that  make  it  unique. 
One  of  these  is  the  ability  not  only  to  calculate  in- 
ventory estimates  but  also  to  calculate  the  variance 
and  sampling  error  for  each  estimate.  This  feature 
provides  the  user  with  a  measure  of  the  reliability  of 
each  statistic  and  the  ability  to  determine  the  relia- 
bility of  a  new  estimate  based  upon  a  data  combina- 
tion he  may  make. 

Another  feature  of  FINSYS  is  its  flexibility.  The 
system  is  not  restricted  to  the  Northeastern  forest 
survey  but  can  be  used  for  any  large-scale  forest  in- 
ventory. Also,  the  system  does  not  produce  a  stand- 
ard set  of  tables.  The  individual  user  specifies  the  ta- 
bles to  be  developed  according  to  his  particular  need. 
Thus,  at  any  stage  in  the  data-processing  phase  or 
even  at  a  later  date,  a  specific  table  can  be  developed 
with  minimum  effort. 


County  Data 

Many  users  of  forest-survey  data  have  shown  a 
need  for  county  information.  To  provide  such  infor- 
mation, within  the  framework  of  the  survey  design, 
tables  for  counties  where  more  than  one  county 
makes  up  a  geographic  stratum  have  been  developed, 
based  on  a  survey-unit  partitioning  technique. 

First,  the  geographic  stratum  means  and  variances 
for  the  various  photo-plot  strata  were  applied  to  the 
photo-plot  data  for  each  county  within  the  stratum. 
This  yielded  an  estimate  of  total  volume  or  total 
commercial  forest-land  area  for  each  county.  Next, 
the  data  from  all  the  new  ground  plots  in  each  geo- 
graphic stratum  were  used  to  partition  the  county  to- 
tals into  their  various  components.  For  example,  if  a 
table  of  cubic-foot  volume  by  softwoods  and  hard- 
woods is  to  be  made  for  a  county,  the  estimate  of 
total  cubic-foot  volume  for  that  county  is  partitioned 
into  softwood  and  hardwood  totals  according  to  the 
proportion  of  softwoods  and  hardwoods  for  all  new 
forest-survey  ground  plots  within  the  geographic 
stratum. 


Comparisons  Between   Inventories 

After  inventories  have  been  completed  for  several 
points  in  time,  it  is  desirable  to  evaluate  the  trends 
between  the  several  inventories  and  to  make  compar- 
isons. A  comparison  of  the  1971-72  and  1955-56  for- 
est-survey estimates  of  volume,  growth,  removals,  and 
mortality  was  made  for  New  Jersey.  A  computer 
program,  TRAS  (Timber  Resource  Analysis  Sys- 
tem), was  used. 

Because  of  changes  in  procedures  and  in  defini- 
tions, it  was  necessary  to  adjust  the  1956  inventory- 
volume  estimate  to  what  it  would  have  been  had  the 
1971-72  procedures  and  definitions  been  used  in  1956. 
This  process  involves  several  calculations  and  adjust- 
ments in  the  1956  inventory  in  order  to  make  it  com- 
parable with  the  1972  inventory.  One  important  step 
in  this  process  is  to  recalculate  the  1956  inventory 
volume,  using  the  average  net  volume  per  tree  from 
the  resurvey.  To  do  this,  the  average  net  volume  per 
tree  (for  softwoods  and  for  hardwoods)  developed 
from  the  resurvey  for  each  2-inch  diameter  class  was 
multiplied  by  the  number  of  trees  in  each  2-inch  di- 
ameter class  from  the  1956  inventory.  These  calcula- 
tions resulted  in  an  inventory  estimate  for  1956  ad- 
justed to  1971-72  standards.  The  changes  in  the  1956 
volume  estimates  for  New  Jersey  are  as  follows: 

•  For  softwood  growing  stock,  the  adjusted  volume 
is  4  percent  greater  than  reported. 

•  For  hardwood  growing  stock,  the  volume  is  8  per- 
cent greater  than  reported. 

•  For  softwood  sawtimber,  the  volume  is  18  percent 
greater  than  reported. 

•  And    for    hardwood    sawtimber,    the    volume    is    6 
percent  lower  than  reported. 

The  adjusted  1956  volume  estimates,  not  the  vol- 
ume estimates  published  in  the  report  for  the  initial 
survey,  are  the  basis  for  comparisons  between  sur- 
veys shown  in  this  report. 


ReliBbility  of  the  Estimates 

The  forest-area  and  timber-volume  data  presented 
in  this  report  were  based  upon  a  carefully  designed 
sample  of  forest  conditions  throughout  New  Jersey. 
However,  since  neither  every  acre  nor  every  tree  in 
the  State  was  measured,  the  data  presented  in  this 
report  are  estimates.  A  measure  of  the  reliability  of 
these  estimates  is  given  by  a  sampling  error.  An  as- 
sociated sampling  error  was  calculated  for  each  esti- 
mate in  this  report.  Many  of  these  appear  in  the 
data  tables. 

Briefly,  this  is  how  the  sampling  error  indicates 
the  reliability  of  an  estimate.  Our  estimate  of  the 
total  growing-stock  volume  in  New  Jersey — 1,470 
million  cubic  feet — has  an  associated  sampling  error 
of  4  percent  (59  million  cubic  feet).  This  means  that 
our  best  estimate  of  the  total  growing-stock  volume 
in  New  Jersey  in  1972  is  1,470  million  cubic  feet.  If 
there  are  no  errors  in  procedure,  the  odds  are  2  to  1 
that,  if  we  repeated  the  survey  in  the  same  way,  the 
resulting  estimate  of  growing-stock  volume  would  be 
between  1,411  million  and  1.529  million  cubic  feet 
(1,470  ±  59).  Similarly,  the  odds  are  19  to  1  that  it 
would  be  within  ±  118  million  cubic  feet  and  300  to 
1  that  it  would  be  within  ±177  million  cubic  feet. 

The  computed  sampling  error  is  not  a  complete 
measure  of  reliability.  There  are  other  sources  of 
error  that  this  term  does  not  include.  There  could  be 
imperfections  in  volume  tables  and  equations,  and 
errors  in  field  measurement.  Procedural  errors  were 
kept  to  a  minimum  by  careful  training  of  all  person- 
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nel,  frequent  inspection  of  field  work,  and  applica- 
tion of  the  most  reliable  survey  methods. 

Computed  sampling  errors  for  the  totals  shown  in 
the  statistical  tables  for  New  Jersey  are: 


Sampling  error 

(percent) 

Commercial  forest  area: 

1,857  thousand  acres 

2.2 

Growing-stock  volume: 

1,470  million  cubic  feet 

3.8 

Sawtimber  volume: 

3,070  million  board  feet 

5.8 

Annual  net  growth: 

24.9  million  cubic  feet 

18.0 

Annual  removals: 

16.0  million  cubic  feet 

31.0 

Willow  oak 
Chestnut  oak 
Northern  red  oak 
Post  oak 
Black  oak 
Black  willow 
American  basswood 
American  elm 
Slippery  elm 


Q.  phellos 
Q.  prinus 
Q.  rubra 
Q.  stellata 
Q.  velutina 
Salix  nigra 
Tilia  americana 
Ulmus  americana 
U.  rubra 


Commercial  Tree  Species 
off  New  Jersey 

Names  are  according  to  Elbert  L.  Little,  Jr.: 
Checklist  of  Native  and  Naturalized  Trees  of  the 
United  States  (including  Alaska).  U.S.  Dept.  Agr. 
Handbook  41,  472  p.,  1953. 


Table 

No. 


Softwoods 


Atlantic  white-cedar 
Eastern  redcedar 
Tamarack 
Norway  spruce 
Shortleaf  pine 
Pitch  pine 
Pond  pine 
Eastern  white  pine 
Red  pine 
Scotch  pine 
Virginia  pine 
Eastern  hemlock 


Chamaecyparis  thyoides 

Juniperus  virginiana 

Larix  laricina 

Picea  abies 

Pinus  echinata 

P.  rigida 

P.  serotina 

P.  strobus 

P.  resinosa 

P.  sylvestris 

P.  virginiana 

Tsuga  canadensis 


Hardwoods 


Red  maple 

Silver  maple 

Sugar  maple 

Yellow  birch 

Sweet  birch 

River  birch 

Hickory 

Hackberry 

Flowering  dogwood 

Common  persimmon 

American  beech 

White  ash 

Green  ash 

American  holly 

Butternut 

Black  walnut 

Sweetgum 

Yellow-poplar 

Sweetbay 

Black  tupelo  (biackgum) 

Sycamore 

Bigtooth  aspen 

Black  cherry 

Black  locust 

White  oak 

Swamp  white  oak 

Scarlet  oak 

Southern  red  oak 

Swamp  chestnut  oak 

Pin  oak 
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FOREST  LAND 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 


16 
17 
18 


Acer  rubrum 

19 

A.  saccharinum 

20 

A.  saccharum 

21 

Betula  alleghaniensis 

22 

B.  lenta 

23 

B.  nigra 

24 

Carya  species 

25 

Celtis  occidentalis 

26 

Cornus  florida 

27 

Diospyros  virginiana 

28 

Fagus  grandifolia 

Frdxinus  americana 

F.  pennsylvanica 

Ilex  opaca 

Juglans  cinerea 

29 
30 

J.  nigra 

Liquidambar  styraciflua 

Liriodendron  tulipifera 

31 

Magnolia  virginiana 

Nyssa  sylvatica 

32 

Platanus  occidentalis 

Populus  grandidentata 

Prunus  serotina 

Robinia  pseudoacacia 

Quercus  alba 

Q.  bicolor 

33 

Q.  coccinea 

34 

Q.  falcata 

35 

Q.  michauxii 

36 

Q.  palustris 

37 

Area  by  land  class,  New  Jersey 

Area  by  land  class  and  counties 

Ownership  class,  New  Jersey 

Ownership  class  and  counties 

Stand-size  class  and  ownership 

Stand-size  class  and  counties 

Stand-volume  and  ownership  class 

Stocking-class  based  upon  components 

Stocking-percent  class  and  counties 

Area-condition  and  ownership  class 

Growth-per-acre  and  ownership  class 

Forest  type  and  ownership 

Forest  type  and  counties 

Number  of  trees  by  tree  class  and  diameter  class 

Number  of  trees  by  species  and  diameter  class 

TIMBER  VOLUME 

Class  of  timber  and  species  group 
Ownership  and  stand-size  class 
Stand-size  and  county  (growing  stock) 
Stand-size  and  county  (sawtimiber) 
Tree  classes  and  county 
Forest  type  (growing  stock  and  sawtimber) 
Forest  type  and  county  (growing  stock) 
Forest  type  and  county  (sawtimber) 
Species  and  diameter  class  (growing  stock) 
Species  and  counties  (growing  stock) 
Species  and  diameter  class  (sawtimber) 
Species  and  counties  (sawtimber) 
Species  and  quality 


ANNUAL  GROWTH, 
REMOVALS,  AND  MORTALITY 

Growth,  removals,  and  mortality,  by  species 

Growth  and  removals  by  ownership  and  species 

group 

Mortality    by    ownership,    cause,    and    species 

group 

Components  of  annual  net  growth 

OUTPUT  OF  TIMBER  PRODUCTS 
(by  softwoods  and  hardwoods) 

Timber  products  by  source  of  material 

Roundwood  products  by  source 

Timber  removals  by  item 

Unused  residues  by  industry  and  type  of  residue 

Timber  growth  and  available  cut  projections 
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This  report  is  a  statistical  and  analytical  presentation  of  the  second 
forest  survey  of  New  Jersey.  Trends  in  forest-land  area,  timber 
volume,  annual  growth,  and  timber  removals  are  discussed.  Timber 
products  output  by  forest  industries,  based  upon  a  canvass  of  in- 
dustries in  1970,  and  the  importance  of  timber  to  the  State's  economy 
are  also  discussed.  The  report  includes  an  outlook  for  timber  sup- 
plies during  the  next  30  years  and  a  discussion  of  forest-management 
opportunities. 
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CHANGING  LAND  USE 


The  acreage  of  commercial  forest  land  in  New  Jersey  has  decreased 
about  12  percent.  Above,  some  -forest  land  has  been  cleared  to  create 
new  farmland.  Below,  some  has  been  used  for  residential  developments. 
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THE  WHARTON   STATE   FOREST 
IN   BURLINGTON  COUNTY 


A  stand  of  Atlantic  white-cedar. 


The  water-powered  sawmill  at  Batso  Village. 


White-cedar  logs  ready  for  sawing. 
30 


SOME  FOREST  TYPES 
OF  NEW  JERSEY 


e  Pitch  pine — shortleaf  pine  forest  type  in  southern 
New  Jersey. 


Atlantic  white-cedar,  a  component 
of  the  oak — gunn  major  forest 
type. 


Oak — pine  forest  type  in  southern  New  Jersey. 


A  seedling — sapling  stand.  Half  of  the  com- 
mercial forest  area  is  in  such  stands  of  trees 
less  than  5  Inches  dbh. 


In  1970  about  22  million  board  feet  of  lumber 
were  produced  from  hardwood  sawlogs  like 
these. 


Oak — hicK^,^  k  I  est  type  in  northern  New  Jersey. 
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WOOD   PRODUCTS 


Among  the  miscellaneous  wood 
products  of  New  Jersey  are  these 
items  of  ship's  gear  made  from 
oak  and  ash  at  Matawan.  Top, 
ship's  ladder.  Below,  fids  and  mal- 
lets. 
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RECREATION 


Swartswood   State   Park  in   Sussex  County   provides  boating   and   swim- 
ming. 


A  permanent  campsite  in  the  Bass  River  State  Forest  in  Burlington  and 
Ocean  Counties. 
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Privately  owned  camping  facilities  in  Cape  May  County  provide  other 
inconne  from  forest  land. 


A  timber  stand   in   northern   New  Jersey  that   has   been   killed   by   the 
gypsy  moth. 
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New  Jersey's  forest  tree  nursery   provides  seedlings  for  landowners  at 
cost. 
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Table  1. — Area  by  land  classes,  New  Jersey,  1972 


Land  class 

Area 

Forest  land: 
Commercial 
Productive-reserved 
Unproductive 

Thousand 
acres 

1,856.8 
34.0 
37.6 

Percent 

38 
1 
1 

Total  forest  land 

Urban  and  other: 

Land  with  tree  cover' 
Land  with  tree  cover ' 

Cropland" 

Pasture" 

1,928.4 

685.0 

1,556.6 

573.0 

77.5 

40 

14 
32 

12 
2 

Total  nonforest  land 
Total  land  area* 

2,892.1 
4,820.5 

60 
100 

^  These  are  lands  where  the  principal  use  for  the 
immediate  future  precludes  planning  or  management 
for  timber  production  but  which  are  partially  in  tree 
cover.  In  New  Jersey  75  percent  of  the  land  in  this 
category  is  devoted  to  urban  and  suburban  uses. 

■  Includes  swampland,  industrial  and  urban  areas, 
other  nonforest  land,  and  48,600  acres  classed  as 
water  by  Forest  Survey  standards,  but  defined  by 
the  Bureau  of  the  Census  as  land. 

"  Source:  1969  Census  of  Agriculture.  Total  crop- 
land includes  cropland  used  for  pasture.  Data  ex- 
trapolated to  1972. 

*  Source:  United  States  Bureau  of  the  Census, 
Areas  of  New  Jersey:    1960  (Jan.  1967). 


Table  2. — Area  by  land  classes  and  counties,  New  Jersey,  1972 


Total  land 

Nonforest 

Forest-land 

area 

County 

Noncom- 

Sampling 

area' 

land  area 

mercial' 

Commercial 

error" 

Thousand 

Thousand 

Thousand 

Thousand 

Per- 

acres 

acres 

acres 

acres 

cent 

Percent 

Atlantic 

364.2 

165.1 

2.0 

197.1 

54 

6 

Bergen* 

149,8 

149.8 

. — 

— 

— 

— 

Burlington 

524.0 

235.6 

8.4 

280.0 

53 

5 

Camden 

141.3 

91.9 



49.4 

34 

12 

Cape  May 

170.7 

103.6 

1.8 

65.3 

38 

10 

Cumberland 

319.7 

194.5 

3.0 

122.2 

38 

7 

Essex* 

82.9 

82.9 

— 

— 



— 

Gloucester 

210.8 

155.2 

— 

55.6 

26 

13 

Hudson* 

30.3 

30.3 

— 

. 



— 

Hunterdon 

277.5 

188.0 



89.5 

32 

12 

Mercer 

145.8 

114.3 

. — 

31.5 

22 

19 

Middlesex 

199.9 

152.9 

1.1 

45.9 

23 

17 

Monmouth 

304.6 

203.9 

11.3 

89.4 

29 

12 

Morris 

299.8 

150.2 

9.6 

140.0 

47 

10 

Ocean 

411.0 

150.9 

13.3 

246.8 

60 

6 

Passaic 

123.5 

74.0 

4.0 

45.5 

37 

6 

Salem 

233.8 

172.1 

1.2 

60.5 

26 

12 

Somerset 

196.3 

136.1 

, 

60.2 

31 

15 

Sussex 

337.5 

142.5 

15.9 

179.1 

53 

7 

Union* 

65.7 

65.7 









Warren 

231.4 

132.6 

— 

98.8 

43 

10 

Total 

4,820.5 

2,892.1 

71.6 

1,856.8 

38 

2 

J  Source:  Areas  of  New  Jersey:   1960  (Jan.  1967),  Bureau  of  the  Census. 
^  Includes  nonproductive  and  productive-reserved  forest  land. 
•'  In  percent  for  commercial  forest  land,  at  the  68  percent  probability  level. 
*  Urban  counties,  which  will  be  omitted  from  all  other  county  tables. 
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Table  3. — Area  of  commercial  forest  land,  by 
ownership  classes,  New  Jersey,  1972 


Ownership  class 

Area^ 

Federal 

State 

County   and   municipal 

Thousand 
acres 

27.7 

245.9 

45.3 

Percent 

2 

13 
2 

Total  public 

318.9 

17 

Forest  industry 

Farmer  owned: 
Individual 
Corporate 

Miscellaneous  private: 
Individual- 
Corporate 

16.3 

56.2 
52.0 

1,105.8 
307.6 

1 

3 
3 

60 
16 

Total  private 
All  ownerships 

1,537.9 
1,856.8 

83 
100 

'  Estimates  of  area  in  each  private  ownership  class 
are  based  upon  the  forest-land  ownership  study  by 
the  Northeastern  Forest  Experiment  Station. 

'  Includes  acreage  owned  by  business  partnerships 
and  organizations  such  as  churches,  Boy  Scouts  of 
America,  and  associations. 


Table  4. — Area  of  commercial  forest  land,  by 
ownership  classes  and  counties,  New  Jersey,  1972 

[In  thousands  of  acres] 


Public- 
owned' 

Private-owned 

County 

Farmer- 

Other 

Total 

owned^ 

private 

Atlantic 

17.1 

6.4 

173.6 

197.1 

Burlington 

108.0 

24.5 

147.5 

280.0 

Camden 

15.9 

1.2 

32.3 

49.4 

Cape  May 

17.3 

2.4 

45.6 

65.3 

Cumberland 

20.2 

7.9 

94.1 

122.2 

Gloucester 

1.2 

5.6 

48.8 

55.6 

Hunterdon 

.9 

8.4 

80.2 

89.5 

Mercer 



3.3 

28.2 

31.5 

Middlesex 

.8 

2.6 

42.5 

45.9 

Monmouth 

2.2 

5.8 

81.4 

89.4 

Morris 

12.4 

4.9 

122.7 

140.0 

Ocean 

47.7 

2.1 

197.0 

246.8 

Passaic 

26.2 

.6 

18.7 

45.5 

Salem 



7.3 

53.2 

60.5 

Somerset 

— 

2.9 

57.3 

60.2 

Sussex 

37.8 

13.8 

127.5 

179.1 

Warren 

11.2 

8.5 

79.1 

98.8 

Total 

318.9 

108.2 

1,429.7 

1,856.8 

'  From  ownership  records. 

'  Ratios  for  farmer-owned  forest  land  by  county  were  derived 
from  the  1969  Census  of  Agriculture. 
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Table  5. — Area  of  commercial  forest  land,  by  stand-size  and 
ownership  classes,  New  Jersey,  1972 

[In  thousands  of  acres] 


Stand-size  class 


All 
ownerships 


Publi 


Forest 
industry 


Farmer 
and  other 


Sawtimber  stands 

463.7 

76.6 

5.8 

381.3 

Poletimber  stands 

388.1 

68.5 

10.5 

309.1 

Sapling-seedling 

stands 

943.6 

160.1 

— 

783.5 

Nonstocked  areas 

61.4 

13.7 

— 

47.7 

All  classes 

1.856.8 

318.9 

16.3 

1.521.6 

Table  6. — Area  of  commercial  forest  land,  by  stand-size  classes  and 
counties,  New  Jersey,  1972 

[In  thousands  of  acres] 


County 


Sawtimber    Poletimber 
stands  stands 


Sapling- 
seedling 
stands 


Nonstocked 
areas 


Total 


Atlantic 

25.0 

40.1 

126.7 

5.3 

197.1 

Burlington 

29.3 

34.1 

208.5 

8.1 

280.0 

Camden 

6.9 

8.8 

33.3 

.4 

49.4 

Cape  May 

10.1 

16.0 

37.8 

1.4 

65.3 

Cumberland 

21.8 

28.1 

70.7 

1.6 

122.2 

Gloucester 

13.6 

13.6 

27.3 

1.1 

55.6 

Hunterdon 

41.9 

24.9 

19.8 

2.9 

89.5 

Mercer 

13.8 

8.3 

7.7 

1.7 

31.5 

Middlesex 

18.3 

13.6 

11.8 

2.2 

45.9 

Monmouth 

18.2 

20.4 

48.3 

2.5 

89.4 

Morris 

69.8 

39.8 

24.9 

5.5 

140.0 

Ocean 

19.0 

26.6 

193.3 

7.9 

246.8 

Passaic 

20.4 

12.4 

10.6 

2.1 

45.5 

Salem 

14.6 

12.9 

31.8 

1.2 

60.5 

Somerset 

20.3     . 

13.2 

22.6 

4.1 

60.2 

Sussex 

79.6 

48.6 

42.7 

8.2 

179.1 

Warren 

41.1 

26.7 

25.8 

5.2 

98.8 

Total 

463.7 

388.1 

943.6 

61.4 

1,856.8 

Sampling  error 
(in  percent) 

12 

14 

6 

40 

2.2 

Table  7. — Area  of  commercial  forest  land,  by  stand-volume  and 
ownership  classes,  New  Jersey,  1972 

[In  thousands  of  acres] 


Stand-volume 

per  acre 
(board  feet) ' 


All 
ownerships 


Public 


Forest 
industry 


Farmer 
and  other 


Less  than  1,500  1,079.9  201.8 

1,500  to  5,000  602.3  81.9 

More  than  5,000  174.6  35.2 

All  classes  1,856.8  318.9 


International  V4-inch  rule. 


10.5 
5.8 


16.3 


867.6 
514.6 
139.4 


1,521.6 
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Table  8. — Area  of  commercial  forest  land,  by  stocking  classes  based  on 
selected  stand  components,  New  Jersey,  1972 

[In  thousands  of  acres] 


Stocking 

class 
(percent) 


Stocking  classified  in  terms  of- 


AU 
trees 


Total 


Growing-stock  trees  Rough  anc 

rotten 

Desirable    Acceptable        trees 


160 

150  to  160 

140  to  150 

130  to  140 

Overstocked 


120  to 

110  to 

100  to 

90  to 

80  to 

70  to 


130 
120 
110 
100 
90 
80 


Fully  stocked 

60  to  70 
50  to  60 
40  to     50 

Medium  stocked 

30  to     40 

20  to     30 

10  to     20 

Less  than  10 

Poorly  stocked 

All  classes 


48.5 

51.0 

141.9 

140.4 


381.8 


414.6 
303.5 
339.8 
171.5 
81.2 
62.3 


10.5 
30.9 

10.0 


51.4 


1,856.8 


10.0 
20.5 
71.2 


101.7 


105.1 
279.2 
227.2 
293.4 
238.1 
138.9 


59.1 
20.2 
41.0 
30.5 


10.0 
20.5 
40.2 


70.7 


74.5 
207.6 
259.4 
332.6 
229.9 
198.4 


70.6 

215.9 

L570.3 


59.1 
20.2 
41.0 
30.5 


150.8 


1,856.8 


150.8 


1,856.8 


1,856.8 


1,856.8 


9.7 
10.0 
18.0 
10.0 
10.0 
29.5 


1,372.9 

1,281.9 

— 

1,302.4 

87.2 

20.5 
20.2 
10.0 

192.2 

100.0 

30.2 

— 

202.7 
89.5 
40.7 

79.6 

31.0 

138.5 

50.7 

322.4 

— 

332.9 

249.1 

195.8 
318.4 
468.0 
538.3 


1,520.5 


1,856.8 


Table  9. — Area  of  commercial  forest  land,  by  stocking-percent 
classes  of  growing-stock  trees  and  counties.  New  Jersey,  1972 

[In  thousands  of  acres] 


Stocking  class  (in 

percent) 

County 

70  or  more 

40  to  70 

Less  than 
40 

Total 

Atlantic 

140.7 

38.9 

17.5 

197.1 

Burlington 

191.0 

59.2 

29.8 

280.0 

Camden 

36.1 

9.1 

4.2 

49.4 

Cape  May 

48.4 

12.5 

4.4 

65.3 

Cumberland 

93.9 

20.9 

7.4 

122.2 

Gloucester 

40.3 

12.0 

3.3 

55.6 

Hunterdon 

75.0 

10.9 

3.6 

89.5 

Mercer 

25.2 

3.5 

2.8 

31.5 

Middlesex 

36.6 

6.0 

3.3 

45.9 

Monmouth 

63.5 

18.8 

7.1 

89.4 

Morris 

116.9 

13.7 

9.4 

140.0 

Ocean 

165.6 

52.3 

28.9 

246.8 

Passaic 

36.8 

6.0 

2.7 

45.5 

Salem 

45.4 

11.6 

3.5 

60.5 

Somerset 

45.5 

9.2 

5.5 

60.2 

Sussex 

144.3 

24.0 

10.8 

179.1 

Warren 

78.4 

13.8 

6.6 

98.8 

Total 

1,383.6 

322.4 

150.8 

1,856.8 
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Table   10. — Area  of  commercial  forest  land,  by  area-condition 
and  ownership  classes,  New  Jersey,  1972 

[In  thousands  of  acres] 


Area-condition 
class' 

All 
ownerships 

Public 

Forest 
industry 

Farmer 
and  other 

Class  10-40 
Class  50 
Class  60 
Class  70 

601.0 
974.8 
281.0 

102.8 

169.5 

46.6 

16.3 

498.2 
789.0 
234.4 

All  classes 

1,856.8 

318.9 

16.3 

1,521.6 

'  Class  10-40. — Areas  medium  to  fully  stocked  with  desirable  trees. 

Class  50. — Areas  poorly  stocked  with  desirable  trees,  but  fully 
stocked  with  growing-stock  trees. 

Class  60. — Areas  poorly  stocked  with  desirable  trees,  but  with 
medium  to  full  stocking  of  growing-stock  trees. 

Class  70. — Areas  poorly  stocked  with  desirable  trees,  and  poorly 
stocked  with  growing-stock  trees. 


Table    II. — Area   of  commercial  forest   land,   by   potential   site 
productivity  and  ownership  classes,  New  Jersey,  1972 


[In  thousands  of  acres] 


Growth-per- 
acre  class 
(cubic  feet) 


All 
ownerships 


Public 


Forest 
industry 


Farmer 
and  other 


120  to  165 
85  to  120 
50  to     85 

Less  than  50 

70.0 

41.1 

524.1 

1,221.6 

13.7 

6.9 

63.1 

235.2 

5.8 
10.5 

56.3 

34.2 

455.2 

975.9 

All  classes 

1,856.8 

318.9 

16.3 

1,521.6 
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Table  12. — Area  of  forest  land,  commercial  and  noncommercial,  by 
forest  types  and  ownership  classes.  New  Jersey,  1972 

[In  thousands  of  acres] 


Forest  type 


All 
ownerships 


Public 


Forest        Farmer 
industry    and  other 


White  pine-hemlock 

Pitch-shortleaf  pine 

Oak-pine 

Oak-hickory 

Oak-gum-Atlantic  white-cedar^ 

Elm-ash-red  maple 

Maple-beech-birch 

All  types 


COMMERCIAL  FOREST  LAND 


16.3 


20.2 

13.7 

478.4 

109.3 

172.1 

41.8 

754.0 

105.5 

60.3 

— 

267.6 

34.3 

104.2 

14.3 

1,856.8 


318.9 


16.3 


6.5 
369.1 
130.3 
632.2 

60.3 
233.3 

89.9 


1,521.6 


NONCOMMERCIAL  FOREST  LAND 


White  pine-hemlock 

1.5 

1.5 

Pitch-shortleaf  pine 

11.7 

11.7 

Oak-pine 

23.5 

4.4 

Oak-hickory 

29.7 

11.2 

Oak-gum- Atlantic  white-cedar 



— 

Elm-ash-red  maple 

3.7 

3.7 

Maple-beech-birch 

1.5 

1.5 

19.1 
18.5 


All  types 


71.6 


=  34.0 


37.6 


'  This  forest  type  is  made  up  of  49,800  acres  in  the  local  Atlantic  white-cedar  type 
and  10,500  acres  in  the  blackgum-red  maple  type. 
■'  All  productive-reserved  forest  land. 
'  All  unproductive  forest  land. 


Table  13. — Area  of  commercial  forest  land,  by  forest  types  and  counties.  New  Jersey,  1972 

[In  thousands  of  acres] 


Forest-type 

group 

County 

Yellow 

Oak- 

Oak- 

Elm-ash- 

Maple- 
beech 
birch- 

Total 

pme 

pme 

hickory' 

red  maple 

Atlantic 

68.5 

23.0 

73.3 

32.3 



197.1 

Burlington 

137.3 

19.0 

82.6 

41.1 

— 

280.0 

Camden 

20.1 

3.8 

20.0 

5.5 



49.4 

Cape  May 

18.7 

7.3 

26.9 

12.4 



65.3 

Cumberland 

37.6 

9.6 

53.7 

21.3 



122.2 

Gloucester 

11.0 

5.3 

25.5 

13.8 



55.6 

Hunterdon 



8.5 

73.4 

7.6 



89.5 

Mercer 



3.3 

25.7 

2.5 



31.5 

Middlesex 



5.8 

36.4 

3.7 

— ^ 

45.9 

Morunouth 

45.3 

9.6 

9.6 

24.9 



89.4 

Morris 

— 

12.4 

115.4 

12.2 

— 

140.0 

Ocean 

125.9 

18.5 

67.8 

34.6 



246.8 

Passaic 



4.8 

30.1 

5.1 

5.5 

45.5 

Salem 

14.0 

5.2 

26.0 

15.3 

— 

60.5 

Somerset 



6.3 

47.9 

6.0 



60.2 

Sussex 



18.9 

58.1 

20.7 

81.4 

179.1 

Warren 

— 

10.8 

41.9 

8.6 

37.5 

98.8 

Total 

478.4 

172.1 

814.3 

267.6 

124.4 

1,856.8 

Sampling  error 

(in  percent) 

11 

23 

9 

18 

29 

2.2 

'  Includes  49,800  acres  of  the  Atlantic  white-cedar  and  10,500  acres  of  the  oak-gum  forest 
types. 

-  Includes  20,200  acres  of  the  white  pine-hemlock  forest  type  in  Sussex  and  Passaic  counties. 
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Table  14. — Number  of  trees  on  commercial  forest  land,   by  species  groups,   tree  classes,   and   diameter 

classes,  New  Jersey,  1972 

[In  thousands  of  trees] 


Softwoods 

Hardwoods 

Dbh  class 
(inches) 

Growing- 
stock  trees 

Rough 

and 

rotten 

trees 

Total 

Growing- 
stock  trees 

Rough 
and 

rotten 
trees 

Total 

1.0  to     2.9 
3.0  to     4.9 

76,979 
53,833 

43,697 
10,839 

120,676 
64,672 

242,633 
118.613 

257,126 
62,310 

499,759 
180,923 

Total  saplings 

130,812 

54,536 

185,348 

361.246 

319,436 

680,682 

5.0  to     6.9 

7.0  to     8.9 

9.0  to  10.9 

11.0  to   12.9 

13.0  to  14.9 

21,511 

14,181 

6,833 

2,871 

1,070 

4,462 

1,185 

682 

251 

29 

25,973 

15,366 

7,515 

3,122 

1,099 

67.953 

34,410 

20,343 

9,457 

5,821 

11,182 

5,315 

1,567 

1,683 

643 

79,135 
39,725 
21,910 
11,140 
6.464 

Total  poletimber  and 
small  sawtimber 

46,466 

6,609 

53,075 

137.984 

20,390 

158.374 

15.0  to  16.9 
17.0  to  18.9 
19.0  to  20.9 
21.0  and  larger 

483 

118 

55 

90 

79 

562 

118 

55 

90 

3,941 
1,700 
1.011 
1,065 

395 

156 

86 

138 

4.336 
1,856 
1.097 
1,203 

Total  large  sawtimber 

746 

79 

825 

7,717 

775 

8,492 

All  classes 

178,024 

61,224 

239,248 

506,947 

340,601 

847.548 

Table  1 5. — Number  of  growing-stock  trees  on  commercial  forest  land,  by  species  and  diameter  classes, 

New  Jersey,  1972 

[In  thousands  of  trees] 


All      - 
classes 

Diameter  class  (inches  at  breast  height) 

Species 

5.0- 

7.0- 

9.0- 

11.0- 

13.0- 

15.0- 

17.0- 

19.0- 

21.0+ 

6.9 

8.9 

10.9 

12.9 

14.9 

16.9 

18.9 

20.9 

Pitch  pine 

35.147 

16,574 

11,192 

4,625 

1,883 

571 

261 

23 

18 



Shortleaf  pine 

2,653 

373 

887 

779 

453 

137 

— 

24 





Virginia  pine 

1,714 

595 

423 

585 

44 

67 









Other  pines 

728 

— 

443 

64 

55 

63 

80 

23 

.     . 



Atlantic  white-cedar 

4,145 

2,003 

978 

621 

331 

126 

62 

24 





Other  softwoods 

2,825 

1,966 

258 

159 

105 

106 

80 

24 

37 

90 

Total  softwoods 

47,212 

21,511 

14,181 

6,833 

2,871 

1,070 

483 

118 

55 

90 

Select  white  oaks 

23,218 

13.822 

4,132 

2,614 

844 

562 

374 

388 

216 

266 

Select  red  oaks 

8,565 

2.121 

1,827 

1,689 

869 

745 

619 

274 

285 

136 

Other  red  oaks 

29,965 

13,403 

8,017 

3,631 

1,487 

1.369 

1,065 

441 

229 

323 

Chestnut  oak^ 

16,271 

6,249 

3,673 

2,982 

1.716 

990 

400 

219 

20 

22 

Hickory 

7,397 

2,646 

2,211 

1,325 

669 

286 

203 

22 

35 

— 

Sugar  maple 

2,271 

1,086 

664 

144 

156 

41 

85 

20 

35 

40 

Soft  maples 

18,677 

10,816 

3,958 

2,479 

606 

333 

357 

23 

37 

68 

Beech 

1,526 

729 

226 

231 

110 

148 

57 

25 

— 

— 

Blackgum 

6,612 

3,800 

1,857 

500 

195 

104 

89 

22 

17 

28 

Sweetgum 

7,616 

2,353 

2,175 

1,557 

601 

528 

257 

70 

35 

40 

Yellow-poplar 

1,733 

207 

406 

203 

376 

109 

179 

152 

34 

67 

Black  walnut 

1,049 

388 

238 

306 

51 

34 



32 

— 

Black  cherry 

3,201 

2,313 

573 

149 

99 

40 

27 





— 

Elm 

1,887 

1,076 

400 

318 

48 



29 



16 

— 

Other  hardwoods 

1.5,713 

6,944 

4,053 

2,215 

1,630 

532 

200 

44 

20 

75 

Total  hardwoods 

145,701 

67,953 

34,410 

20,343 

9.457 

5.821 

3.941 

1,700 

1,011 

1.065 

All  species 

192,913 

89,464 

48,591 

27.176 

12.328 

6,891 

4.424 

1.818 

1.066 

1,155 

'  Includes  267,000  other  white  oak  trees. 
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Table  16. — Net  volume  of  timber  on  commercial 
forest  land,  by  class  of  timber,  softwoods  and  hard- 
woods. New  Jersey,  1972 

[In  millions  of  cubic  feet] 


Class  of  timber 

All 

species 

Soft- 
woods 

Hard- 
woods 

Sawtimber  trees: 
Sawlog  portion 
Upper-stem  portior 

647.6 
135.0 

135.3 
19.9 

512.3 
115.1 

All  sawtimber  trees 
Poletimber    trees 

782.6 
687.7 

155.2 
102.8 

627.4 
584.9 

All  growing-stock 
trees 

1,470.3 

258.0 

1,212.3 

Rough  trees 
Rotten  trees 

101.3 
29.9 

16.0 

4.7 

85.3 
25.2 

Total,  all  timber 

1,601.5 

278.7 

1,322.8 

Table  17. — Net  volume  of  growing  stock  and  sawtimber  on  commercial  forest  land,   by  ownership 
classes,  stand-size  classes,  softwoods  and  hardwoods.  New  Jersey,  1972 


Ownership  or 

Growing  stock 
(million  cubic  feet) 

Sawtimber 
(million  board  feet)^ 

stand-size  class 

All  species 

Softwoods 

Hardwoods 

All  species 

Softwoods 

Hardwoods 

Public 

Forest  industry 

Farmer  and  other 

231.3 

26.9 

1,212.1 

BY 

59.4 
198.6 

OWNERSHIP 

171.9 

26.9 

1,013.5 

CLASSES 

494.6 

44.1 

2,531.5 

146.5 
425.5 

348.1 

44.1 

2,106.0 

All  ownerships 

1,470.3 

258.0 

1,212.3 

3,070.2 

572.0 

2,498.2 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

677.1 

447.5 

338.3 

7.4 

BY 

62.5 

67.3 

126.4 

1.8 

STAND-SIZE 

614.6 

380.2 

211.9 

5.6 

CLASSES 

1,947.7 

601.8 

508.0 

12.7 

199.1 

158.3 

208.3 

6.3 

1,748.6 

443.5 

299.7 

6.4 

All  classes 

1,470.3 

258.0 

1,212.3 

3,070.2 

572.0 

2,498.2 

'  International  V^-inch  rule. 
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Table  18. — Net  volume  of  growing  stock  on  commercial  forest  land  in 
New  Jersey,  by  stand-size  classes  and  counties,  1972 

[In  millions  of  cubic  feet] 


Saw- 

Pole- 

Other 
stands 

Sampling 

County 

timber 

timber 

Total 

error 

stands 

stands 

of  total 

Percent 

Atlantic 

41.9 

50.6 

47.6 

140.1 

14 

Burlington 

49.0 

40.7 

66.5 

156.2 

13 

Camden 

11.0 

10.6 

13.3 

34.9 

25 

Cape   May 

16.6 

20.7 

14.9 

52.2 

23 

Cumberland 

35.7 

35.2 

30.4 

101.3 

18 

Gloucester 

22.3 

18.9 

11.6 

52.8 

22 

Hunterdon 

57.1 

25.8 

8.7 

91.6 

20 

Mercer 

18.6 

8.4 

3.8 

30.8 

31 

Middlesex 

25.0 

13.2 

5.9 

44.1 

32 

Monmouth 

32.1 

30.2 

17.6 

79.9 

21 

Morris 

96.1 

42.0 

13.5 

151.6 

14 

Ocean 

32.0 

33.1 

57.9 

123.0 

16 

Passaic 

26.9 

12.3 

4.4 

43.6 

9 

Salem 

25.3 

17.4 

13.2 

55.9 

25 

Somerset 

26.5 

12.9 

8.1 

47.5 

28 

Sussex 

104.6 

48.4 

17.6 

170.6 

13 

Warren 

56.4 

27.1 

10.7 

94.2 

19 

Total 

677.1 

447.5 

345.7 

1,470.3 

4 

Sampling  error 

(in  percent) 

11 

15 

13 

3.8 

— 

Table  19. — Net  volume  of  sawtimber  on  commercial  forest  land  in  New 
Jersey,  by  stand-size  classes  and  counties,  1972 

[In  millions  of  board  feet]^ 


Saw- 

Pole- 

Other 
stands 

Sampling 

County 

timber 

timber 

Total 

error 

stands 

stands 

of  total 

Percent 

Atlantic 

138.9 

62.2 

72.0 

273.1 

21 

Burlington 

151.6 

57.7 

91.7 

301.0 

21 

Camden 

32.8 

16.8 

17.8 

67.4 

37 

Cape   May 

55.8 

25.8 

21.4 

103.0 

34 

Cumberland 

109.6 

51.9 

40.5 

202.0 

27 

Gloucester 

74.8 

23.8 

14.2 

112.8 

31 

Hunterdon 

153.3 

35.9 

16.9 

206.1 

29 

Mercer 

47.6 

11.1 

8.3 

67.0 

44 

Middlesex 

67.1 

19.2 

11.8 

98.1 

45 

Monmouth 

117.1 

33.9 

23.0 

174.0 

31 

Morris 

253.8 

55.2 

29.2 

338.2 

21 

Ocean 

97.3 

47.5 

79.6 

224.4 

23 

Passaic 

70.4 

16.8 

7.8 

95.0 

11 

Salem 

83.3 

22.4 

18.5 

124.2 

37 

Somerset 

68.9 

17.2 

16.8 

102.9 

41 

Sussex 

275.0 

66.7 

31.3 

373.0 

20 

Warren 

150.4 

37.7 

19.9 

208.0 

29 

Total 

1,947.7 

601.8 

520.7 

3,070.2 

6 

Sampling  error 

(in   percent) 

9 

20 

19 

5.8 

— 

'  International  V4-inch  rule. 
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Table  20. — Net  volume  of  growing  stock  on  com- 
nnerciol  forest  land  in  New  Jersey,  by  tree  classes 
and  counties,  1972 

rin  millions  of  cubic  feet] 


Saw- 

Pole- 

Total 

County 

timber 

timber 

growmg 

trees 

trees 

stock 

Atlantic 

59.6 

80.5 

140.1 

Burlington 

71.3 

84.9 

156.2 

Camden 

16.8 

18.1 

34.9 

Cape  May 

22.1 

30.1 

52.2 

Cumberland 

47.6 

53.7 

101.3 

Gloucester 

23.6 

29.2 

52.8 

Hunterdon 

56.8 

34.8 

91.6 

Mercer 

18.9 

11.9 

30.8 

Middlesex 

27.3 

16.8 

44.1 

Monmouth 

33.0 

46.9 

79.9 

Morris 

94.8 

56.8 

151.6 

Ocean 

54.1 

68.9 

123.0 

Passaic 

27.0 

16.6 

43.6 

Salem 

26.4 

29.5 

55.9 

Somerset 

29.0 

18.5 

47.5 

Sussex 

105.4 

65.2 

170.6 

Warren 

58.1 

36.1 

94.2 

Total 

771.8 

698.5 

1,470.3 

Sampling  error 

(in  percent) 

6 

6 

3.8 

Table  21. — Net  volume  of  growing  stock  and  saw- 
timber  on  commercial  forest  land,  by  forest  types, 
New  Jersey,  1972 


Forest  type        ' 

Growing 
stock 

Sawtimber 

Million 

Million 

cubic  feet 

board  feet' 

White  pine-hemlock 

22.0 

90.7 

Pitch-shortleaf   pine 

186.8 

322.7 

Oak-pine 

93.0 

173.6 

Oak-hickory 

830.9 

1,820.7 

Oak-gum- Atlantic 

white-cedar 

63.3 

94.0 

Elm-ash-red  maple 

155.4 

263.1 

Maple-beech-birch 

118.9 

305.4 

All  types 

1,470.3 

3,070.2 

'  International   Vi  -inch  rule. 
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Table  22. — Net  volume  of  growing  stock  on  commercial  forest  land,  by  forest 
types  and  counties,  New  Jersey,  1972 

[In  millions  of  cubic  feet] 


Forest-type  group 

County 

Yellow 
pine 

Oak- 
pine 

Oak- 
hickory^ 

Elm-ash- 
red 
maple 

Maple- 
beech - 
birch^ 

Total 

Atlantic 

29.2 

14.1 

78.2 

18.6 



140.1 

Burlington 

45.6 

10.7 

79.1 

20.8 

— 

156.2 

Camden 

10.8 

1.7 

19.1 

3.3 

— 

34.9 

Cape  May 

9.6 

4.5 

30.8 

7.3 

— 

52.2 

Cumberland 

24.6 

5.2 

58.6 

12.9 

— 

101.3 

Gloucester 

6.9 

3.4 

31.6 

10.9 

— 

52.8 

Hunterdon 



4.1 

83.7 

3.8 

— 

91.6 

Mercer 

— 

1.6 

28.2 

1.0 

— 

30.8 

Middlesex 

— 

2.8 

39.0 

2.3 

— 

44.1 

Monmouth 

15.2 

6.8 

40.1 

17.8 

— 

79.9 

Morris 

— 

5.8 

134.8 

11.0 

— 

151.6 

Ocean 

36.6 

10.1 

61.1 

15.2 

— 

123.0 

Passaic 

— 

2.2 

32.4 

3.6 

5.4 

43.6 

Salem 

8.3 

3.3 

32.5 

11.8 

— 

55.9 

Somerset 

— 

2.8 

40.6 

4.1 

— 

47.5 

Sussex 



8.9 

61.9 

7.5 

92.3 

170.6 

Warren 

— 

5.0 

42.5 

3.5 

43.2 

94.2 

Total 

186.8 

93.0 

894.2 

155.4 

140.9 

1,470.3 

Sampling  error 

(in  percent) 

20 

27 

9 

45 

20 

3.8 

'  Includes  63.3  million  cubic  feet  in  the  oak-gum  and  Atlantic  white-cedar  forest  types. 
■  Includes  22.0  million  cubic  feet  in  the  white  pine-hemlock  forest  type,  in  Sussex  and  War- 
ren counties. 


Table  23. — Net  volume  of  sawtimber  on  commercial  forest  land,  by  forest 
types  and  counties,  New  Jersey,  1972 

[In  millions  of  board  feet]' 


Forest-type 

group 

County 

Yellow 

Oak- 

Oak- 

Elm-ash 

Maple- 
beech - 
birch^ 

Total 

pme 

pme 

hickory' 

red  maple 

Atlantic 

51.2 

26.3 

168.3 

27.3 



273.1 

Burlington 

72.4 

22.1 

172.3 

34.2 

^ 

301.0 

Camden 

18.5 

3.9 

39.3 

5.7 



67.4 

Cape  May 

18.9 

7.2 

65.7 

11.2 



103.0 

Cumberland 

47.9 

8.6 

123.3 

22.2 



202.0 

Gloucester 

15.2 

4.1 

72.7 

20.8 



112.8 

Hunterdon 

— 

7.9 

190.9 

7.3 



206.1 

Mercer 

— 

3.3 

61.5 

2.2 



67.0 

Middlesex 

— 

5.0 

89.1 

4.0 



98.1 

Monmouth 

25.0 

9.5 

105.3 

34.2 



174.0 

Morris 

— 

13.1 

308.4 

16.7 



338.2 

Ocean 

56.9 

22.4 

123.3 

21.8 



224.4 

Passaic 

— 

4.1 

63.2 

5.3 

22.4 

95.0 

Salem 

16.7 

4.8 

79.2 

23.5 



124.2 

Somerset 

— 

5.3 

91.6 

6.0 



102.9 

Sussex 

— 

16.2 

80.0 

13.9 

262.9 

373.0 

Warren 

— 

9.8 

80.6 

6.8 

110.8 

208.0 

Total 

322.7 

173.6 

1,914.7 

263.1 

396.1 

3,070.2 

Sampling  error 

(in  percent) 

25 

31 

11 

49 

24 

5.8 

'International    Vi-inch    rule. 

||  Includes  94  0  million  board  feet  in  the  oak-gum  and  Atlantic  white-cedar  forest  type. 
'  Includes  90.7  million  board  feet  in  the  white    pine-hemlock    forest    type,    in    Sussex 
Warren  counties. 
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Table  26. — Net  volume  of  saw+imber  on  commercial  forest  land,  by  species  end  diameter  classes,  New  Jersey, 

1972 

[In  millions  of  board  feet.  International  l^-inch  rule] 


Sampling 

error 

of  total 

Total, 

all 
classes 

Diameter  class 

(inches  at  breast  height) 

Species 

9.0- 

11.0- 

13.0- 

15.0- 

17.0- 

19.0- 

21.0-f 

(percent) 

10.9 

12.9 

14.9 

16.9 

18.9 

20.9 

Pitch  pine 

19 

332.6 

131.3 

103.8 

50.3 

38.0 

4.1 

5.1 



Shortleaf  pine 

36 

65.4 

24.1 

23.6 

13.4 

— 

4.3 

— 

— 

Virginia  pine 

* 

25.1 

16.0 

2.7 

6.4 

— 

— 

— 

— 

Other  pines 

* 

24.2 

1.9 

2.6 

5.9 

10.2 

3.6 

— 

— 

Atlantic  white-cedar 

* 

53.7 

17.3 

16.6 

9.2 

7.1 

3.5 

— 

— 

Other   softwoods 

* 

71.0 

4.2 

5.2 

8.4 

10.3 

3.8 

8.3 

30.8 

Total  softwoods 

18 

572.0 

194.8 

154.5 

93.6 

65.6 

19.3 

13.4 

30.8 

Select  white  oaks 

17 

399.3 



47.8 

51.3 

52.4 

76.5 

55.5 

115.8 

Select   red  oaks 

16 

378.0 

— 

52.8 

70.2 

80.7 

50.4 

71.5 

52.4 

Other  red  oaks 

16 

620.3 

— 

91.9 

129.2 

147.3 

85.0 

55.8 

111.1 

Chestnut  oak' 

23 

287.3 

— 

94.8 

89.6 

51.9 

38.9 

4.2 

7.9 

Hickory 

37 

104.6 

— 

36.8 

28.1 

27.0 

4.2 

8.5 

— 

Sugar  maple 

45 

53.7 

— 

8.5 

3.5 

11.8 

4.7 

9.5 

15.7 

Soft  maples 

27 

124.7 

— 

29.6 

24.2 

39.8 

3.5 

7.3 

20.3 

Beech 

47 

33.6 

— 

6.3 

15.1 

8.1 

4.1 

— 

— 

Blackgum 

36 

48.9 

— - 

10.3 

9.8 

11.7 

3.7 

4.7 

8.7 

Sweetgum 

40 

153.0 

— 

35.6 

47.0 

34.9 

13.0 

8.9 

13.6 

Yellow-poplar 

32 

101.7 

— 

19.7 

9.0 

18.8 

25.0 

8.2 

21.0 

Black   walnut 

50 

15.3 

— 

2.8 

3.4 

— 

— 

9.1 

— 

Black  cherry 

* 

11.6 

— 

5.2 

3.3 

3.1 

— 

— 

— 

Elm 

* 

11.6 

— 

3.2 

— 

3.9 

— 

4.5 

— 

Other  hardwoods 

19 

154.6 

— 

50.2 

44.1 

23.9 

8.0 

4.8 

23.6 

Total  hardwoods 

7 

2,498.2 

— 

495.5 

527.8 

515.3 

317.0 

252.5 

390.1 

All  species 

5.8 

3,070.2 

194.8 

650.0 

621.4 

580.9 

336.3 

265.9 

420.9 

'  Includes  2.6  million  board  feet  of  other  white  oaks. 
*  Sampling  errors  of  more  than  50  percent. 
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Table  28. — Net  volume  of  sowtimber  on  commercial  forest  land,  by 
species  and  log-qualify  classes,  New  Jersey,  1972 

[In  millions  of  board  feet]' 


Species 


All 
classes 


Standard-lumber  logs 


Grade  1       Grade  2       Grade  3 


Grade  4' 


Pitch  pine 
Shortleaf  pine 
Virginia   pine 
Other  pines 
Other    softwoods' 

Total   softwoods 

Select  white  oaks 

Select  red  oaks 

Other  red  oaks 

Chestnut   oak^ 

Hickory 

Sugar  maple 

Soft  maples 

Beech 

Blackgum 

Sweetgum 

Yellow-poplar 

Black  walnut 

Black   cherry 

Elm 

Other  hardwoods 

Total  hardwoods 


332.6 
65.4 
25.1 
24.2 

124.7 


572.0 


399.3 

378.0 

620.3 

287.3 

104.6 

53.7 

124.7 

33.6 

48.9 

153.0 

101.7 

15.3 

11.6 

11.6 

154.6 


2,498.2 


4.2 
5.1 


9.3 


17.9 
40.6 
37.7 
10.8 

4.4 
.2 

4.5 
.2 

3.9 
17.6 
33.5 


5.0 


176.3 


7.3 

14.1 

2.0 


23.4 


73.6 

69.5 
103.2 

46.5 
7.0 
6.2 

15.1 

4.3 

24.4 

20.8 

5.4 

1.7 

5.6 

20.2 


321.1 
46.2 
23.1 
21.8 


412.2 


213.8 

164.7 

243.2 

140.6 

42.2 

26.5 

58.5 

21.3 

33.8 

72.3 

29.9 

8.7 

3.0 

5.2 

71.4 


403.5 


1,135.1 


2.4 


2.4 


94.0 

103.2 

236.2 

89.4 

51.0 

20.8 

46.6 

12.1 

6.9 

38.7 

17.5 

1.2 

6.9 

.8 

58.0 


783.3 


Hardwood  quality 
(in   percent) 


100 


16 


46 


31 


'  International  Vi-inch  rule. 

■  Grade  4  applies  only  to  white  pine.   For  hardwoods   the   volumes   in  this 
column  are  for  construction  logs. 

'  Softwood  species  other  than  pine  were  not  graded  into  standard-lumber  logs. 


Table  29. — Net  growth,  removals,  and  mortality  of  growing  stock  and  sawtimber  on  commercial 
forest  land,  by  ownership  classes,  softwoods  and  hardwoods.   New  Jersey,    1971 


Growing  stock 

Sawtimber 

Species 

Net 
growth 

Timber 
removals 

Mortality 

Net 
growth 

Timber 
removals 

Mortality 

Softwoods: 

Thousand  cubic 

feet 

Thousand  board  feet ' 

Pitch  pine 

3,964 

2,867 

1,092 

11,905 

3,362 

1,681 

Shortleaf  pine 

297 

528 

82 

543 

2,349 

126 

Other  pine 

238 

1,666 

36 

472 

1,772 

55 

White-cedar 

127 

603 

19 

478 

1,953 

29 

Other  softwoods 

474 

536 

71 

602 

2,564 

109 

Total  softwoods 

5,100 

6,200 

1,300 

14,000 

12,000 

2,000 

Hardwoods: 

Select  white  oaks 

2,724 

898 

1,459 

4,734 

1,385 

3,567 

Select  red  oaks 

1,859 

3,248 

1,086 

5,651 

11,820 

2,398 

Other  red  oaks 

7,022 

2,272 

1,338 

7,292 

2,136 

3,182 

Other  white  oaks 

632 

776 

1,898 

741 

148 

6,718 

Hickory 

542 

15 

144 

1.160 

51 

282 

Sugar  maple 

221 

41 

59 

283 

11 

116 

Soft  maples 

2,674 

353 

528 

2,488 

599 

737 

Beech 

364 

106 

97 

1,280 

355 

190 

Blackgum 

496 

44 

132 

256 

5 

258 

Sweetgum 

682 

1,258 

969 

2,406 

4,450 

3,292 

Yellow-poplar 

1,155 

417 

63 

3,244 

875 

123 

Black  walnut  &  cherry 

202 

34 

72 

204 

21 

141 

Other  hardwoods 

1,227 

338 

2,455 

1,261 

144 

2,996 

Total  hardwoods 

19,800 

9,800 

10,300 

31,000 

22,000 

24,000 

Total,  all  species 

24,900 

16,000 

11,600 

45,000 

34,000 

26,000 

'  International  l^-inch  rule. 


Table  30. — Net  growth  and   removals  of  growing   stock  and  sawtimber  on  commercial  forest  land,  by  ownership 

classes,  softwoods  and  hardwoods.  New  Jersey,  1971 


Net  growth 


Timber  removals 


Ownership 


All 
species 


Softwoods        Hardwoods 


All 
species 


Softwoods        Hardwoods 


GROWING  STOCK 

Thousand  cubic  feet 


Public 

Forest  industry 

Farmer  and  misc.  private 

3,980 

292 

20,628 

1,174 
3,926 

2,806 

292 

16,702 

2,747 

135 

13,118 

1,064 
5,136 

1,683 
135 

7,982 

All  ownerships 

24,900 

5,100 

19,800 

16,000 

6,200 

9,800 

Public 

Forest  industry 

Farmer  and  misc.  private 

7,903 

233 

36,864 

3,584 
10,416 

SAWTIMBER 
Thousand  board  feet^ 

4,319                   5,839 

233                     264 

26,448                27,897 

2,061 
9,939 

3,778 

264 

17,958 

All  ownerships 

45,000 

14,000 

31,000 

34,000 

12,000 

22,000 

'  International  i/i-inch  rule. 
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Table  31. — Mortality  of  growing  stock  and  sawtinnber  on  commercial  forest  land,  by  ownership  class,  causes,  soft- 
woods and  hardwoods.  New  Jersey,  1971 


Ownerstiip 

(th 

Growing  stock 
ousand  cubic  feet) 

(thoi 

Sawtimber 
jsand  board  feet) 

and  cause 

All 
species 

Softwoods 

H 

ardwood 

All 
species 

Softwoods         Hardwoods 

Public 

Forest  industry 

Farmer  and  other 

1,758 

152 

9,690 

299 
1,001 

BY 

OWNERSHIP  CLASS 

1,459                    3,856 

1.52                       182 

8,689                  21,962 

512 
1.488 

3,344 

182 

20,474 

All  ownerships 

11,600 

1,300 

10,300 

26,000 

2,000 

24,000 

Fire 

Insects 

Disease 

Weather 

Logging 

Unknown 

2,923 

1,036 

6,587 

383 

611 

60 

563 
737 

BY 

2.360 

1,036 

5,850 

383 

611 

60 

CAUSE 

6,332 

4,629 

1 1 ,247 

764 

3,028 

879 
1,121 

5,453 

4,629 

10,126 

764 

3,028 

All  causes 

11,600 

1,300 

10,300 

26,000 

2,000 

24,000 

'  International  i/4-inch  rule. 


Table  32. — Components  of  average  annual  net 
growth  of  growing  stock  and  sawtimber  on  com- 
mercial forest  land,  softwoods  and  hardwoods.  New 
Jersey,  1955-71 


Components 

All 

species 

Soft- 
woods 

Hard- 
woods 

GROWING  STOCK 

Thousand  cub 

ic  feet 

Grov/th  on  initial 

growing-stock 

inventory^ 

21,154 

4,009 

17,145 

Ingrowth-saplings 

that  became 

poletimber 

16,507 

3,376 

13,131 

Gross  growth 

37,661 

7,385 

30,276 

Cull    increment 

3,561 

485 

3,076 

Annual    mortality 

10,900 

1,450 

9,450 

Average  annual 

net    growth 

23,200 

5,450 

17,750 

SAWTIMBER 

Thousand  hoar 

d  feet' 

Growth  on  initial 

sawtimber 

inventory' 

44,246 

10,104 

34,142 

Ingrowth — poletimber 

trees  that  became 

sawtimber 

35,700 

7,279 

28,421 

Gross  growth 

79,946 

17,383 

62,563 

Cull    increment 

8,446 

1,383 

7,063 

Annual  mortality 

29,000 

2,000 

27,000 

Average  annual 

net  growth 

42,,500 

14,000 

28,500 

'  Including  growth  on  trees  that  were  cut. 
"International   V4-inch  rule. 
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Table  33. — Output  of  timber  products,  by  source  of  material,  softwoods  and  hardwoods,  New  Jersey,  1970 


{■*ro<luct  and 
species  ^roup 


T(jtal  output 


Output  from 
roundwood 


Standard 
units 


Output  from 
plant  byproducts 


Number 
of  units 


Thousand 

cubic 

feet 


Number 
of  units 


Thousand 

cubic 

feet 


Number 
of  units 


Thousand 

cubic 

feet 


SawloKs: 
Softwoods 
Harflwoofls 

Total 

Veneer  lof,'s  and  bol 
Softwoods 
Hardwoods 

Total 

I'ulpwood: 
Softwoods 
Harflwoods 

Total 

Piling: 

Softwoods 
Hardwoods 

Total 

Poles: 

Softwoods 
Harflwoods 

Total 

Posts  (round  &  s|)li 
Softwoods 
Hardwoods 

Total 

Other: 

Softwoods 
Hardwoods 

Total 

Total  industrial 
products: 
Softwoods 
Hardwoods 

Total 

Fuel  wood: 
Softwoods 
Hardwoods 

Total 

All  products: 
Softwoods 
Hardwoods 

l\)tal 


ts: 


M  board  feet' 
M  board  feet' 


2,109 
11,657 


340 
1,746 


2,109 
11,657 


340 

1,746 


M  board  feet' 


1 3,766 


2,086 


13,766 


2,086 


M  board  feet' 
M  board  feet' 


1,448 


215 


1,448 


215 


M  board  feet' 


1,448 


215 


1,448 


215 


Standard  cords- 
Standard  cords- 


38,376 
9,054 


3,070 
724 


38,376 
8,129 


3,070 
650 


4,016 
3,419 


3,997 
3,288 


11,415 


10,501 


925 


74 


Standard  cords'' 

47,430 

3,794 

46,505 

3,720 

925 

74 

M  linear  feet 
M  linear  feet 

56 
.389 

34 
233 

56 
389 

34 
233 

— 

— 

M  linear  feet 

445 

267 

445 

267 

— 

— 

M  ))ieces 
M  pieces 

17 

374 

17 

374 

— 

— 

M  pieces 

17 

374 

17 

374 

— 

— 

M  pieces 
M  pieces 

44 

48 

44 

48 

— 

— 

M  pieces 

44 

48 

44 

48 

— 

— 

M  cubic  feet 
M  cubic  feet 

524 

127 

524 
127 

505 

70 

505 
70 

19 

57 

19 

57 

M  cubic  feet 

651 

651 

575 

575 

76 

76 

19 

131 


— 

— 

7,435 

— 

7,285 

— 

150 

Standard  cords 
Standard  cords 

400 
49,350 

32 

3,948 

100 
40,100 

8 
3,208 

300 
9,250 

24 
740 

Standard  cords 

49,7.50 

3,980 

40,200 

3,216 

9,550 

764 

— 

4.048 
7,.367 

— 

4,005 
6,496 

- 

43 

871 

914 


'International  '/t-inch  rule. 

Ij  Rough  wood  basis    (for  example,  chips  converted   to  equivalent  standard  cords) . 

Includes    fencing    bolts,    handle   stock,    and    dimension    bolts,  and  includes  1.000  cubic  feet  of  hardwood  mine  timbers. 
'  Does  not  mdude   104.400  cubic  feet  of  softwood  and  345,200  cubic  feet  of  hardwood  residues  used  mainly  for  chicken 
liKcr  and  livestock  bedding. 

Note:   No  cooperage  logs  and  bolts  were  produced  in  New  Jersey  in  1970. 
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Table  34. — Output  of  roundwood  products,  by  source,  softwoods  and  hardwoods,  New  Jersey, 

1970 

[In  thousands  of  cubic  feet] 


Product  and 
species  group 


All 
sources 


Growing-stock  trees' 


Total 


Saw- 
timber 


Pole- 
timber 


Rough  Salv- 

and  able  Other 

rotten  dead  sources" 

trees'  trees' 


Sawlogs: 
Softwoods 
Hardwoods 

Total 

Veneer  logs  and  bolts: 
Softwoods 
Hardwoods 

Total 
Pulp  wood: 

Softwoods 
Hardwoods 

Total 


PRINCIPAL  INDUSTRIAL  PRODUCTS 


340 
1,746 

336 

1,674 

336 
1,674 

— 

— 

— 

4 

72 

2,086 

2,010 

2,010 

— 

— 

— 

76 

215 

214 

— 

— 

— 

— 

1 

215 

214 

— 

— 

— 

— 

1 

3,070 
650 

2,425 
584 

1,430 
525 

995 
59 

— 

— 

645 
66 

3,720 


3,009 


1,955 


1,054 


711 


Piling: 
Softwoods 
Hardwoods 

Total 

Poles: 

Softwoods 
Hardwoods 

Total 

Posts  (round  and  split) : 
Softwoods 
Hardwoods 

Total 

Other: 

Softwoods 
Hardwoods 

Total 

All  misc.  industrial 
products: 
Softwoods 
Hardwoods 

Total 


MISCELLANEOUS  INDUSTRIAL  PRODUCTS 


34 
233 

30 
222 

18 

12 
222 

— 

— 

4 
11 

267 

252 

18 

234 

— 

— 

15 

374 

297 

— 

297 

11 

— 

66 

374 

297 

— 

297 

11 

— 

66 

48 

44 

26 

18 

— 

— 

4 

48 

44 

26 

18 

— 

— 

4 

505 

70 

437 
56 

261 

176 
56 

7 
2 

7 

54 
12 

575 

493 

261 

232 

9 

7 

66 

587 
677 

511 
575 

305 

206 

575 

7 
13 

7 

62 
89 

1,264 


1,086 


305 


781 


20 


151 


Softwoods 
Hardwoods 

Total 


7,285 


TOTAL  INDUSTRIAL  PRODUCTS 


3,997 

3,272 

2,071 

1,201 

7 

3,288 

3,047 

2,413 

634 

13 

6,319 


4,484 


1,835 


20 


711 

228 


939 


Softwoods 
Hardwoods 

Total 


8 
3,208 


NONINDUSTRIAL  PRODUCTS   (FUELWOOD) 

4 


3,216 


7 
2,551 


2,558 


3 
2,551 


2,554 


87  — 


87 


1 
570 


571 


CONTINUED 
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Table  34.— Continued 


Product  and 
species  group 

All 
sources 

Growing-stock  trees"              Rough 

Salv- 
able 
dead 
trees' 

Other 

rp  .  1           Saw-             Pole-         rotten 
^°^'         timber          timber        trees' 

sources" 

Softwoods 
Hardwoods 

4,005 
6,496 

TOTAL  ALL  PRODUCTS 

3,279           2,075           1,204                7 
5,598           2,413           3,185            100 

7 

712 
798 

Total 

10,501 

8,877           4,488           4,389            107 

7 

1,510 

'  On  commercial  forest  land. 

^  Includes  trees  less  than  5.0  inches  in  diameter,  tree  tops  and  limbs  from  commercial  forest 
areas,  or  any  material  from  noncommercial  forest  land,  or  nonforest  land  such  as  fence  rows  and 
suburban  areas. 


Table  35. — Timber  removals  from  growing  stock  and  live  sawtimber  on  commercial  forest 
land,  by  items,  softwoods  and  hardwoods,  New  Jersey,  1970 


Growing  stock 

Sawtimber 

Item 

(thousand  cubic  feet) 

(thousand  board  feet)' 

All 

Soft- 

Hard- 

All 

Soft- 

Hard- 

species 

woods 

woods 

species 

woods 

woods 

Round  wood  products: 

Sawlogs 

2,010 

336 

1,674 

9.468 

1,329 

8,139 

Veneer  logs  and 

bolts 

214 

— 

214 

1,239 

— 

1,239 

Pulpwood 

3,009 

2,425 

584 

7,165 

5,160 

2,005 

Piling 

252 

30 

222 

71 

71 

— 

Poles 

297 



297 





— 

Posts 

44 

44 

— 

103 

103 

— 

Other 

493 

437 

56 

1,033 

1,033 

— 

Fuelwood 

2,558 

7 

2,551 

16 

16 

— 

All  products 

8,877 

3,279 

5,598 

19,095 

7,712 

11,383 

Logging  residues 

1,135 

164 

971 

466 

130 

336 

Other  removals 

3,367 

2,525 

842 

3,042 

635 

2,407 

Total  removals 

13,379 

5,968 

7,411 

22,603 

8,477 

14,126 

'  International  Vi-inch  rule. 
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Table    36. — Volume    of   unused    residues   at    primary    monufacturing 
plants,  by  industry  and  type  of  residue,  softwoods  and  hardwoods, 
New  Jersey,  1970 

[In  thousands  of  cubic  feet] 

Species  group  .„  VpnPPranH 

and  type  ;„H,,i'i.«        Lu'nber      ^XZ'^^^     Other 


of  residues 


industries        ^"'""*''         plywood 


Softwoods: 
Coarse^ 
Fine- 
Total 

Hardwoods: 
Coarse^ 
Fine- 
Total 

All  species: 
Coarse^ 
Fine- 
Total  48.4  43.2  5.2  — 

'■  Material  such  as  slabs,  edgings,  and  veneer  cores. 
-  Material,  such  as  sawdust  and  shavings. 

Note:  The  volume  of  used  residues  is  shown  under  "Output  from 
plant  byproducts"  of  table  33. 


7.4 
.6 

7.4 
.6 

— 

— 

8.0 

8.0 

— 

— 

21.7 
18.7 

18.4 
16.8 

3.3 
1.9 

— 

40.4 

35.2 

5.2 

— 

29.1 
19.3 

25.8 
17.4 

3.3 
1.9 

— 
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Table  37. — Projections  of  net  annual  growth,  ovoilable  cut,  and 
Inventory  of  growing  stock  and  sawtimber  on  commercial 
forest  land.  New  Jersey,  1972-2002' 


Species 

1972 
(inventory       1982 

1992 

2002 

group 

year) 

GROWING 

(Million  cu 

STOCK 

bic  feet) 

Softwoods: 

Cut 

6.2 

5.7 

4.9 

4.2 

Growth 

5.1 

4.8 

4.5 

4.2 

Inventory 

258.0 

247.4 

241.0 

239.2 

Hardwoods: 

Cut 

9.8 

15.2 

20.4 

24.8 

Growth 

19.8 

22.2 

23.9 

24.8 

Inventory 

1,212.3 

1,298.1 

1,348.6 

1,363.7 

Total: 

Cut 

16.0 

20.9 

25.3 

29.0 

Growth 

24.9 

27.0 

28.4 

29.0 

Inventory 

1,470.3 

1,545.5 

1,589.6 

1,602.9 

SAWTIMBER 

{Million  board  feet)" 

Softwoods: 

Cut 

12 

12 

12 

10 

Growth 

14 

14 

13 

13 

Inventory 

572 

587 

604 

629 

Hardwoods: 

Cut 

22 

34 

43 

50 

Growth 

31 

34 

36 

37 

Inventory 

2,498 

2,538 

2,496 

2,391 

Total: 

Cut 

34 

46 

55 

60 

Growth 

45 

48 

49 

50 

Inventory 

3,070 

3,125 

3,100 

3,020 

'  Based  upon  the  following  assumptions:  Farmland  abandon- 
ment and  reversion  to  forest  will  be  offset  by  forest  land  lost 
by  land  clearing,  growth  rates  will  continue  to  be  the  same  for 
the  next  30  years,  and  trends  in  forestry  programs  will  continue 
at  the  same  rate  as  in  the  past.  Timber  available  for  cutting  in 
this  projection  is  assumed  to  be  that  amount  that  will  bring 
growth  and  cut  into  balance  by  the  end  of  30  years. 

■  International  Vi-inch  rule. 
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THE  MAJOR  FOREST  TYPES 
IN  NEW  JERSEY 
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Figure    13. — The  major  forest  types  of  New  Jersey. 


THE  FOREST  SERVICE  of  the  U.  S.  Depart- 
ment of  Agriculture  is  dedicated  to  the  principle  of 
multiple  use  management  of  the  Nation's  forest  re- 
sources for  sustained  yields  of  wood,  water,  forage, 
wildlife,  and  recreation.  Through  forestry  research, 
cooperation  with  the  States  and  private  forest 
owners,  and  management  of  the  National  Forests 
and  National  Grasslands,  it  strives  —  as  directed 
by  Congress  — ■  to  provide  increasingly  greater 
service  to  a  growing  Nation. 
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HIGHLIGHTS 


THE  1972  timber-industry  surveys  showed 
that,    since    the    1959   survey   in   NEW 
HAMPSHIRE: 

^4^  Total   round  wood   output   has   declined    17 
^     percent  to  50.2  million  cubic  feet. 


^T^Sawlog  production  has  declined  22  percent 
to  182.0  million  board  feet. 


—yC^  Pulpwood  production  has  declined  7  percent 
to  200.7  thousand  cords. 


^4^  Veneer-log  production  has  dechned  84  per- 
cent to  2.1  million  board  feet. 


^ 


Combined  production  of  other  products  such 
as  cooperage  logs,  posts  and  pilings,  and 
dimension,  excelsior,  and  turnery  bolts  has 
risen  123  percent  to  2.3  million  cubic  feet. 


Since  the  1965  survey  in  VERMONT: 

^4^  Total  round  wood  output  has  declined  1  per- 
cent to  36.1  million  board  feet. 


^4^Sawlog  production  has  risen  less  than  0.5 
^      percent  to  125.2  million  board  feet. 


— 4^  Pulpwood  production  has  risen  20  percent 
^     to  135.5  thousand  cords. 


—yC^  Veneer-log  production  has  declined  54  per- 
cent to  7.0  million  board  feet. 


^7^  Combined  production  of  other  products  such 
as  poles  and  pilings,  posts,  dimension  and 
turnery  bolts,  and  novelty  fencing  has  de- 
clined 25  percent  to  3.7  million  cubic  feet. 


BACKGROUND 

T  HE  FOREST  SERVICE  of  the  U.S.  De- 
partment of  Agriculture  conducts  con- 
tinuing forest  surveys  of  all  states  to  provide 
up-to-date  information  about  the  timber 
resources  of  the  Nation.  In  the  14-state 
region  served  by  the  Northeastern  Forest 
Experiment  Station,  all  states  have  now 
been  surveyed  at  least  twice.  Vermont  and 
New  Hampshire  are  the  first  states  in  the 
Northeast  to  be  inventoried  for  the  third 
time.  The  present  timber-resource  situation, 
trends  in  the  timber  supply  between  surveys, 
and  projections  of  future  timber-resource 
levels  will  be  presented  in  a  comprehensive 
report  for  these  two  states  in  1975. 

This  report  is  the  result  of  a  100-percent 
canvass  of  all  primary  wood  manufacturers 
that  were  operating  in  those  states  in  1972. 
Pulpwood-production  data  were  gathered  as 
part  of  the  Station's  annual  survey  of  pulp- 
wood  producers  of  the  Northeast.  Veneer- 
production  data  were  gathered  as  part  of  a 
periodic  survey  of  the  Northeast's  veneer 
industry. 

Vermont  primary  manufacturers  were  con- 
tacted through  a  questionnaire  that  was 
mailed  by  the  Vermont  Department  of 
Forests  and  Parks.  The  Department  modified 
its  annual  forest-product  report  in  order  to 
incorporate  the  information  that  was  re- 
quired for  this  survey.  In  addition,  a  special 
study  of  the  production  and  use  of  minor 
products  was  conducted. 

In  New  Hampshire,  the  county  foresters 
distributed  a  questionnaire  to  each  active 
primary  manufacturer  as  they  compiled  data 
for  the  New  Hampshire  Forest  Market  Re- 
port. They  also  assisted  by  contacting  firms 
that  failed  to  respond. 

Manufacturing-residues  information  for 
Vermont  was  compiled  by  the  Vermont 
Agricultural  Experiment  Station,  assisted  by 
a  Mclntire-Stennis  grant.  The  Station  also 
provided  the  conversion  factors  that  were 
used  for  developing  bark  and  wood  residue 
statistics  for  New  Hampshire. 

The  authors  thank  the  following  individ- 
uals who  made  major  contributions  to  the 
success  of  this  industry  survey:  Roger  S. 
Leighton,    supervisor    of   New    Hampshire 


County  Foresters;  Professor  Roy  A.  Whit- 
more,  Jr.,  University  of  Vermont;  and  Robert 
A.  Farrington,  Vermont  Department  of 
Forests  and  Parks. 

TIMBER-BASED  INDUSTRIES 

Past  Trends 

The  original  forests  of  New  Hampshire 
and  Vermont  contained  a  greater  percentage 
of  coniferous  species  than  the  forests  of  to- 
day. White  pine  was  plentiful  along  the 
major  river  valleys  and  smaller  stream 
courses,  especially  in  southern  New  Hamp- 
shire. Almost  pure  spruce  stands  were  abun- 
dant throughout  the  White  Mountains  and 
Green  Mountains. 

In  the  late  1600s  and  1700s,  when  the  first 
settlers  arrived,  more  than  95  percent  of  the 
land  was  forested.  The  forests  inhibited  the 
development  of  the  land  for  agriculture,  so 
many  stands  of  virgin  timber  were  harvested 
and  cleared,  burned,  or  otherwise  removed 
to  provide  the  open  space  needed  for  pas- 
ture and  tillage.  Land-clearing  continued  for 
over  a  century.  By  the  mid-1800s  about  50 
percent  of  the  total  land  area  in  New  Hamp- 
shire and  68  percent  of  the  land  area  of 
Vermont  was  being  used  for  agricultural 
purposes. 

The  earliest  commercial  timber  harvesting 
was  centered  in  coastal  New  Hampshire. 
Mostly  pine  and  oak  were  cut  for  the 
domestic  shipbuilding  industry  and  for 
foreign  export  from  Portsmouth,  New  Hamp- 
shire, a  prominent  seaport  of  the  day.  By 
1850  nearly  all  of  the  original  pine  stands  of 
the  two  states  had  been  cut  over,  and  many  of 
the  small  sawmills  were  already  using  young- 
growth  pine.  The  growing  demand  for  con- 
struction lumber  and  the  sale  of  public  lands 
provided  an  added  impetus  to  the  develop- 
ment of  the  spruce  lumber  industry  about 
1870.  Many  high-production  sawmills  were 
established  in  New  Hampshire  and  Vermont 
to  handle  the  virgin  spruce  harvest  (fig.  1). 
By  1885  lumber  production  in  both  states 
was  fully  developed. 

Lumber  production  peaked  in  Vermont  at 
430  million  board  feet  in  1889,  most  of  it 


Figure   1. — One  of  the  sawmills  that  processed  the  virgin  spruce  harvest  on 
Pigeon  Pond  near  Groton,  Vermont,  in  the  late  1890s. 


from  softwoods,^  and  dropped  to  365  million 
in  1900.  The  1900  production  was  from  500 
sawmills.  Spruce  sawtimber  stands  in  Ver- 
mont, close  to  lumbering  communities,  were 
becoming  depleted.  Record  lumber  produc- 
tion in  1900  in  New  Hampshire  reached  526 
million  board  feet,  and  was  produced  by  the 
state's  600  sawmills.  Other  forest-based 
industries  had  been  established  in  both 
states  to  produce  shingles,  cooperage,  bob- 
bin stock,  lath,  wooden  ware,  and  agricultural 
implements. 

Railroads  extended  their  tracks  into  these 
states,  and  settlers  and  their  manufactured 
necessities  were  easily  transported  into  the 
new  territories  and  forest  products  were 
efficiently  transported  to  distant  markets. 
Soon  a  second  major  forest-based  industry — 


'Steer,  Henry  B.  Lumber  production  in  the  United 
States,  1799-1946.  U.S.  Dep.  Agric.  Misc.  Publ.  669. 
233  p.  1948. 


the  woodpulp  and  paper  industry — was  estab- 
lished in  New  Hampshire  and  Vermont. 

Vermont's  first  major  woodpulp  mill  was 
a  groundwood  mill  that  was  constructed  in 
Readsboro  in  1882,  at  about  the  same  time 
that  Maine's  woodpulp  industry  expanded 
into  New  Hampshire.  An  1894  industry 
census  indicated  that  New  Hampshire's 
pulpmills  had  reached  a  rated  daily  capacity 
of  225  tons.  Pulpmills  from  both  states  were 
included  in  the  1898  merger  of  20  pulpmills 
when  the  International  Paper  Company  was 
founded. 

From  1900  onward  the  New  Hampshire 
and  Vermont  timber  cut  started  to  decline. 
Although  pulpwood  production  increased 
over  the  years,  sawlog  and  other  roundwood 
production  decreased.  Farming  also  began 
to  decline  during  the  Civil  War,  and  huge 
acreages  of  abandoned  fields  in  both  states 
reverted  to  tree  growth.  These  abandoned 
fields,  and  the  areas  that  were  logged  heavily 
before  the  turn  of  the  century,  support  the 
timber  stands  of  today. 


Present  Status 

Commercial  forest  stands  once  again  cover 
most  of  the  land  area  of  New  Hampshire 
and  Vermont,  in  New  Hampshire  exceeding 
80  percent  of  the  total  area  and  in  Vermont 
slightly  less  than  75  percent.  The  natural 
reseeding  of  abandoned  fields  in  the  south- 
ern portion  of  the  two  states  produced  even- 
aged  white  pine  stands  that  have  been  the 
mainstay  of  the  softwood  lumber  industry 
for  the  past  half  century. 

In  the  higher  pastures  and  fields  of  the 
north,  spruce  took  the  place  of  white  pine, 
and  the  result  has  been  large  acreages  of 
pure  spruce  with  relatively  large  knots.  On 
the  better  sites  where  the  natural  reproduc- 
tion was  protected  from  grazing  and  in  areas 
that  were  repeatedly  burned,  hardwoods 
have  become  an  important  component  of  the 
regenerating  forests. 

Lumber  production  in  the  two  states  dur- 
ing the  present  century  has  gradually  shifted 
toward  hardwoods,  as  large-diameter  soft- 
woods become  more  difficult  to  find.  Access 
roads  that  were  constructed  in  northern  New 
Hampshire  during  World  War  H  opened  up 
extensive  areas  of  hardwoods  that  were  pre- 
viously inaccessible.  Hardwood  is  now  har- 
vested for  pulpwood  as  well  as  veneer  logs 
and  high-quality  sawlogs  and  boltwood. 

Lumber  production  in  New  Hampshire  has 
now  stabilized  at  around  180  million  board 
feet  annually,  and  in  Vermont  at  around  150 
million  board  feet.  New  Hampshire  and  Ver- 
mont each  have  about  100  active  commer- 
cial sawmills.  Portable  sawmills  have  nearly 
disappeared  since  the  World  War  H  era 
when  they  were  so  plentiful.  In  general, 
sawmills  have  increased  their  productive 
capacities  and  have  become  much  more  effi- 
cient, aided  by  the  development  of  new  and 
improved  machinery. 

The  veneer  industry  has  declined  in  the 
past  several  decades  as  high-quality  old- 
growth  northern  hardwood  logs  have  become 
more  difficult  to  procure.  Veneer  plants  had 
to  modify  their  equipment  to  handle  small 
logs  if  they  were  to  continue  to  operate.  At 
one  time  as  many  as  10  veneer  plants  were 
operating  in  Vermont.  Of  the  four  plants 
that  operated  in  1972,  two  were  manufactur- 
ing   veneer    from    high-quality    logs.    New 


Hampshire  had  one  full-time  specialty  veneer 
plant  operating  in  1972. 

Present  markets  for  New  Hampshire  and 
Vermont  hardwoods  are  primarily  in  the 
furniture  industry.  Lumber  produced  in  these 
states  is  consumed  by  furniture  plants  as  far 
away  as  the  Carolinas.  Low-quality  hard- 
wood sawlogs  are  also  finding  a  ready 
market  from  New  England  pallet  manufac- 
turers. Some  species  of  hardwoods  provide 
the  raw  material  for  specialty-product 
industries  that  are  unique  to  New  England. 
White  birch,  for  example,  can  be  turned, 
sliced,  and  shaped  into  a  large  assortment  of 
necessary  and  useful  products. 

An  upsurge  in  the  number  of  single- 
family  housing  starts  nationwide  during  the 
past  2  years  has  increased  the  demand  for 
softwood  lumber.  This  strong  demand  for 
construction  lumber,  together  with  the  use 
of  white  pine  lumber  for  furniture,  has  en- 
couraged an  increase  in  the  softwood  sawlog 
harvest  of  both  New  Hampshire  and  Ver- 
mont. The  increase  in  the  number  of  oper- 
ating sawmills  in  1972  is  an  indication  that 
demand  is  currently  high  for  wood  products. 


Prospects  for  the  Future 

New  Hampshire  and  Vermont  timberlands 
are  strategically  located  close  to  major  east- 
ern population  centers.  They  also  contain  a 
wide  variety  of  tree  species  that  are  well 
suited  for  a  variety  of  forest  products.  Short- 
term  demand  for  these  products  is  likely  to 
remain  constant  or  to  grow  even  though 
technological  changes  may  make  certain 
wood  products  obsolete. 

Although  the  physical  supply  of  timber 
seems  to  be  adequate,  the  character  of  the 
developing  timber  stands  and  their  avail- 
ability for  timber-product  production  are 
continually  changing.  Currently,  in  our 
energy -conscious  society,  the  use  of  wood  in 
construction  is  being  favored  over  steel  and 
aluminum  because  it  requires  far  less  energy 
per  unit  of  output  to  produce.  New  Hamp- 
shire and  Vermont  timberland,  however,  is 
being  purchased  by  nonresident  owners  for 
nontimber  purposes.  Timber  harvesting  on 
these  lands  in  the  future  will  depend  on  the 
ability   of  local   wood   manufacturers   and 


government  agencies  to  inform  these  land- 
owners of  the  need  for  managing  their  lands 
for  timber  production  in  addition  to  the 
primary  use  for  which  this  acreage  was 
purchased. 

The  composition  of  the  regenerating  stands 
— both  quality  and  species  mix — may  dictate 
a  change  in  strategy  if  the  resource  is  to  be 
fully  used.  Resident  timber  industries  may 
be  called  upon  to  develop  new  and  imag- 
inative ways  of  extracting,  transporting,  and 
processing  wood  fiber  to  insure  maximum 
utilization  of  the  resource  at  a  profit.  New 
industries  are  sure  to  emerge  whose  wood 
requirements  are  not  as  stringent  as  the 
traditional  industries  that  are  operating 
today. 

Lumber  will  continue  to  be  the  region's 
most  important  timber  product.  Hardwood 
and  white  pine  lumber  are  certain  to  be  in 
great  demand  by  New  England's  growing 
furniture  industry.  The  scarcity  of  quality 
hard  maple  and  yellow  birch  will  continue 
to  plague  these  manufacturers  as  well  as  the 
local  veneer  producers.  Ultimately,  these 
quality  wood  users  will  have  to  develop  new 
machinery  and  techniques  to  capture  the 
quality  portions  of  low-value  trees  and  to 
accept  local  species  that  have  not  been  used 
extensively  for  furniture  manufacture  in  the 
past. 

Home  construction  is  potentially  a  major 
market  for  locally  manufactured  softwood 
lumber.  During  short-term  economic  slow- 
downs, housing  starts  and  the  softwood 
timber  harvest  declines.  Over  the  long  term, 
however,  building  activities  are  projected 
upward,  and  this  increased  construction  will 
undoubtedly  require  an  increase  in  the  har- 
vest of  the  softwood  resources  of  both  states. 
If  the  current  expansion  of  manufacturing 
facilities  continues,  the  lumber-producing 
segment  of  New  Hampshire  and  Vermont 
timber  industries  will  be  in  a  highly  favor- 
able position  to  compete  for  local  markets 
with  lumber  that  is  shipped  in  from  the 
western  United  States. 

Utilization  of  low-grade  roundwood  that 
results  from  commercial  harvesting  and 
manufacturing  residues  is  no  longer  the 
problem  it  once  was  in  New  Hampshire  and 
Vermont  because  much  of  this  wood  fiber  is 


converted  into  woodpulp.  Several  alterna- 
tive markets  also  exist.  The  roundwood  is 
acceptable  for  pallet  lumber  or  railroad  ties. 
Local  tie-treating  plants  that  are  responding 
to  plans  for  revitalizing  and  upgrading  the 
long  neglected  eastern  railroad  system  are 
not  able  to  attract  the  volume  of  ties  that 
they  now  require.  They  would  like  to  double 
their  production  capacity  in  the  next  decade. 
Substantial  interest  has  been  expressed  in 
establishing  a  particleboard  industry  in  New 
England,  and  sites  have  been  examined  in 
both  states.  The  plant  would  utilize  low- 
grade  roundwood  and  manufacturing  res- 
idues. Current  feasibility  studies  show  that 
competition  for  low-quality  roundwood  is 
intense  and  that  the  reliable  sources  of  man- 
ufacturing residues  have  already  been  com- 
mitted to  the  paper  industry.  The  price  that 
a  particleboard  plant  could  afford  to  pay  for 
the  residue  material  under  current  economic 
conditions — including  transportation  costs — 
would  be  less  than  the  amount  now  being 
paid  for  this  material  at  local  pulpmills. 

INDUSTRY  OVERVIEW 

Forest  industries  used  more  than  86  mil- 
lion cubic  feet  of  roundwood  from  the 
timber  lands  of  New  Hampshire  and  Vermont 
in  1972.  Half  of  this  volume  was  from  soft- 
woods. New  Hampshire  contributed  the 
greater  amount — 50  million  cubic  feet.  In 
recent  years  the  percentage  of  hardwoods 
in  the  harvest  in  both  states  has  increased, 
but  only  in  Vermont  does  the  hardwood 
harvest  exceed  that  of  softwoods. 

Sawlogs  were  the  major  roundwood  prod- 
uct of  both  states  in  1972,  accounting  for  61 
percent  of  the  New  Hampshire  harvest  and 
55  percent  of  the  Vermont  harvest.  Pulp- 
wood  production  ranked  second  in  volume 
of  timber  harvested  in  both  states.  Other 
products  that  made  up  a  minor  portion  of 
the  harvest  were  cooperage  and  veneer  logs; 
dimension,  excelsior,  and  turnery  bolts;  and 
poles,  posts,  and  pilings. 

A  greater  portion  of  the  industrial  round- 
wood  harvest  came  from  the  northern  coun- 
ties of  both  states  in  1972  (fig.  2).  Although 
the  seven  southern  counties  of  New  Hamp- 


Figure  2. — Harvest  of  industrial  wood  in  New  Hamp- 
shire and  Vermont,  by  regions  and  major  products, 
1972. 
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shire  and  six  southern  counties  of  Vermont 
produced  slightly  greater  volumes  of  sawlogs, 
90  percent  of  the  combined  pulpwood  har- 
vest for  both  states  came  from  the  northern 
counties.  The  33-million-cubic-foot  harvest 
from  New  Hampshire's  three  northern  coun- 
ties account  for  38  percent  of  the  combined 
harvest. 

In  New  Hampshire,  industrial  roundwood 
production  has  dropped  41  percent  in  the 
past  20  years.  Production  decreased  from  85 
million  cubic  feet  in  1952  to  50  million  cubic 
feet  in  1972.  Cooperage  and  veneer-log 
production  led  the  decline,  decreasing  88 
percent  and  85  percent  respectively  since 
1952.  Although  both  sawlog  and  pulpwood 
production  in  New  Hampshire  has  declined 
during  the  period,  the  use  of  hardwoods  for 
these  products  has  risen. 

Coos  County  produced  more  industrial 
roundwood  in  1972  than  any  other  New 
Hampshire  county.  The  22-million-cubic-foot 
harvest  represented  45  percent  of  the  state 
total.  A  major  contributor  to  the  county's 
production   record    was   the    182-thousand- 


cord  pulpwood  harvest,  which  represented 
over  90  percent  of  the  1972  New  Hampshire 
pulpwood  production  total.  Although  the 
sawlog  harvest  exceeded  that  of  any  other 
county,  it  represented  only  20  percent  of  the 
state  total. 

Vermont's  industrial  roundwood  harvest 
has  dropped  48  percent  in  the  past  20  years, 
from  69  million  cubic  feet  in  1952  to  36 
million  cubic  feet  in  1972.  A  decline  in  the 
softwood  sawlog  harvest  and  veneer-log 
harvest  were  major  contributors  to  this. 

Essex  County,  Vermont,  was  that  state's 
largest  producer  of  industrial  roundwood  in 
1972.  As  was  the  case  in  Coos  County,  New 
Hampshire,  Essex  County  was  a  major  pro- 
ducer of  pulpwood.  The  64-thousand-cord 
harvest  in  1972  represented  47  percent  of 
the  Vermont  total.  Windham  County  was 
Vermont's  largest  sawlog  producer  in  1972, 
and  Orleans  County  was  the  largest  producer 
of  such  minor  products  as  posts,  bolts,  and 
veneer  logs. 

Between  1952  and  1972  the  number  of 
primary  wood-using  plants  that  operated  in 
New  Hampshire  and  Vermont  dropped  from 
1,045  to  361.  In  New  Hampshire  many  of 
the  plants  that  closed  were  low-production 
white  pine  lumber  mills.  Fewer  low-produc- 
tion lumber-manufacturing  plants  were 
closed  in  Vermont  because  many  of  them 
were  producing  hardwood  lumber  and 
squares  for  furniture  parts.  Many  bobbin 
mills,  bolter  mills,  container  veneer  mills, 
shingle  mills,  and  excelsior  mills  ceased 
operations  in  both  states  as  the  demand  for 
their  products  dwindled. 

SAWLOGS 

Sawlog  production  has  been  declining 
during  the  last  century  in  New  Hampshire 
and  Vermont,  but  sawlogs  have  always  been 
the  major  product  of  the  forests  of  both 
states.  The  year  1972  was  generally  con- 
sidered to  be  a  good  year  for  the  sawmill 
industry,  with  heavy  demand  for  both  hard- 
wood and  softwood  lumber  products. 

In  New  Hampshire,  sawlog  production  is 
closely  related  to  white  pine  lumber  produc- 
tion, and  in  the  past  the  major  use  of  white 
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Figure  3. — Sawlog  production,  by  species,  in  percent,  1 972. 


pine  lumber  was  for  wooden  box  manufac- 
ture. A  decline  in  the  wooden  box  industry 
in  New  England  was  the  underlying  cause 
of  declining  sawlog  production  in  New 
Hampshire  over  the  years. 

The  1972  New  Hampshire  sawlog  produc- 
tion statistics  show  some  important  new 
trends.  Although  total  production  was  down 
22  percent  since  the  previous  industry  sur- 
vey in  1959,  hardwood  sawlog  production 
was  up  9  percent.  Hardwood  sawlog  produc- 
tion constituted  more  than  25  percent  of  the 
New  Hampshire  sawlog  harvest  for  the  first 
time  in  history  (fig.  3).  Also  spruce  and  fir 
are  increasing  in  importance  and  now  con- 
stitute 11  percent  of  the  sawlog  harvest. 

Sawlog  production  is  becoming  less  de- 
pendent upon  white  pine.  Only  53  percent 
of  the  182-million-board-foot  sawlog  harvest 
in  1972  was  white  pine.  This  represents  a 
20-percent  drop  from  1952,  when  217  million 
board  feet  of  the  297-million-board-foot 
harvest  was  white  pine. 

Besides  white  pine,  principal  species  that 
were  harvested  for  sawlogs  in  1972  included 
spruce,  fir,  hemlock,  birch,  and  maple.  At 
one  time,  nearly  all  of  the  softwood  lumber 
used  in  construction  in  New  Hampshire  was 
shipped  in  from  the  western  United  States. 
This  is  no  longer  true.  Well-manufactured 
eastern  softwoods  have  gained  acceptance 
in  local  construction  markets.  Also,  the  de- 
mand and  price  for  hard  maple  and  birch 
lumber  products  has  been  so  favorable  re- 


cently that  much  of  the  roundwood  that 
normally  would  have  been  harvested  for 
other  products  is  being  sawed  for  lumber. 

New  Hampshire  was  a  net  exporter  of 
both  softwood  and  hardwood  sawlogs  in 
1972.  More  than  133  million  board  feet  of 
softwood  sawlogs  and  49  million  board 
feet  of  hardwood  sawlogs  were  harvested 
from  New  Hampshire  timberlands,  while 
132  million  board  feet  of  softwood  sawlogs 
and  only  39  million  board  feet  of  hardwood 
sawlogs  were  received  at  New  Hampshire 
sawmills.  Principal  out-of-state  recipients 
of  sawlogs  from  New  Hampshire  were  Ver- 
mont and  Quebec  sawmills.  Some  16  million 
board  feet  of  sawlogs  were  shipped  to  each 
recipient  in  1972.  At  the  same  time.  New 
Hampshire  sawmill  operators  imported 
nearly  26  million  board  feet  of  sawlogs  from 
other  states.  Vermont  was  the  principal 
source  of  out-of-state  logs,  accounting  for 
more  than  half  of  the  total  in  1972. 

In  Vermont,  sawlog  production  in  the  past 
has  see-sawed  back  and  forth  between  soft- 
wood and  hardwood  dominance,  but  until 
recently  white  pine  has  not  been  a  major 
component  of  the  harvest.  At  the  turn  of  the 
century  and  during  World  War  II,  softwood 
sawlog  production  was  important.  In  1900 
spruce  made  up  70  percent  of  the  Vermont 
sawlog  harvest.  In  1952,  even  though  the 
percentage  of  spruce  in  the  total  harvest 
had  dropped  to  23  percent,  it  still  was  the 
principal  species  harvested. 


In  the  1920s  and  again  in  1972,  hardwood 
sawlog  production  was  important.  In  1926 
hardwoods  accounted  for  61  percent  of  the 
137-minion-board-foot  sawlog  harvest.  Hard 
maple  and  yellow  birch  were  the  principal 
species  harvested  for  sawlogs;  they  accounted 
for  45  percent  of  the  total.  In  1972  hard 
maple  was  again  the  principal  species  har- 
vested, and  hardwoods  made  up  56  percent 
of  the  125-million-board-foot  harvest.  Second 
in  importance,  however,  based  on  volume 
harvested,  was  white  pine,  which  is  in  strong 
demand  for  use  by  the  furniture  industry. 

The  1972  Vermont  sawlog  production 
statistics  show  that  total  production  was  up 
less  than  0.5  percent  since  the  previous 
industry  survey  in  1965,  assisted  by  a  5-per- 
cent increase  in  hardwood  sawlog  production 
during  that  period.  On  balance,  Vermont 
was  a  net  exporter  of  sawlogs  in  1972.  Over 
35  million  board  feet  of  Vermont  sawlogs 
were  shipped  out-of-state  for  manufacture, 
while  Vermont  sawmills  received  over  21 
million  board  feet  of  sawlogs  from  other 
states  and  Canada.  New  Hampshire  was  the 
principal  recipient  of  Vermont  sawlogs  and 
shipper  of  sawlogs  to  Vermont  sawmills  in 
1972. 

PULPWOOD 

Some  336  thousand  cords  of  pulpwood 
were  harvested  from  New  Hampshire  and 
Vermont  timberland  in  1972,  and  in  addi- 


tion, 142  thousand  cord  equivalents  of  pulp 
chips  were  recovered  from  the  primary  wood- 
manufacturing  plants  of  the  two  states.  Al- 
though the  volume  of  wood  from  plant 
residues  is  at  a  record  high  level,  the  total 
roundwood  harvest  has  decreased  since  the 
previous  industry  surveys. 

In  New  Hampshire  pulpwood  production 
from  roundwood  has  decreased  7  percent 
since  the  1959  industry  survey  to  201  thou- 
sand cords.  This  decrease  is  directly  related 
to  a  diminishing  pulpwood  harvest  from 
softwoods  (fig.  4).  Since  1959  the  softwood 
harvest  decreased  from  119  thousand  cords 
to  64  thousand  cords,  while  the  hardwood 
harvest  increased  from  112  thousand  cords 
to  137  thousand  cords.  This  change  in  har- 
vest mix  was  brought  about  by  changes  in 
pulping  technology  that  have  occurred  in 
New  Hampshire  as  well  as  the  Nation  as  a 
whole.  Two  decades  ago  most  of  the  New 
Hampshire  pulpwood  harvest  was  sent  to 
sulfite  pulpmills,  which  preferred  softwoods. 
Today,  the  state's  three  remaining  pulpmills 
are  semichemical  or  sulfate  pulpmills,  which 
mainly  prefer  hardwoods. 

In  1972  over  98  percent  of  the  roundwood 
harvest  from  hardwoods,  and  75  percent  of 
the  hardwood  chip  production  from  plant 
residues  in  New  Hampshire,  were  shipped  to 
local  pulpmills.  In  contrast,  50  percent  of  the 
roundwood  harvest  from  softwoods,  and  49 
percent   of  the   softwood   chip   production, 


Figure  4. — New  Hampshire  pulpwood  production,  in  percent,  1 972. 
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Figure  5. — Vermont  pulpwood  production,  in  percent,  1972. 
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were  shipped  out-of-state  for  conversion  into 
woodpulp.  These  trends  in  production  and 
shipments  are  Hkely  to  continue  until  all  of 
the  northern  New  England  sulfite  pulpmills 
have  ceased  operations  or  have  converted  to 
other  pulping  processes. 

Pulpwood  production  trends  in  Vermont 
have  been  similar  to  those  of  New  Hamp- 
shire; but  since  Vermont  is  not  a  major 
woodpulp  producer,  the  state's  harvest  has 
fluctuated  with  changes  in  the  demand  for 
pulpwood  by  pulpmills  in  neighboring  states. 
Since  the  1965  industry  survey  in  Vermont, 
pulpwood  production  from  roundwood  rose 
20  percent  to  135  thousand  cords.  Softwood 
production  decreased  35  percent  between 
surveys,  while  hardwood  production  in- 
creased more  than  200  percent. 

In  1972,  81  percent  of  the  Vermont  pulp- 
wood production  came  from  roundwood 
(fig.  5).  Eighty  percent  of  the  state's  57- 
thousand-cord  softwood  harvest  and  all  of 
the  78-thousand-cord  hardwood  harvest  was 
shipped  to  other  states  for  manufacture.  In 
addition,  31  thousand  cord  equivalents  of 
pulp  chips  from  plant  residues  were  shipped 
to  pulpmills  in  other  states.  New  Hampshire 
was  the  principal  recipient  of  hardwood  pulp- 
wood from  Vermont  and  New  York  was  the 
principal  recipient  of  softwood  pulpwood. 


OTHER  TIMBER  PRODUCTS 

Veneer  Logs  and  Bolts 

More  than  9  million  board  feet  of  veneer 
logs  were  harvested  in  New  Hampshire  and 
Vermont  in  1972.  This  is  a  68-percent  de- 
crease in  production  since  1952,  when  nearly 
29  million  board  feet  of  logs  were  harvested. 
New  Hampshire  now  has  only  one  full-time 
specialty  veneer  plant  operating  in  the  state, 
thus  most  of  the  state's  entire  2-million- 
board-foot  harvest  was  shipped  to  Vermont 
for  manufacture  in  1972.  In  Vermont,  4  of 
the  8  veneer  plants  that  were  operating  in 
1968  have  closed,  and  veneer-log  receipts 
plunged  from  19  million  board  feet  in  1968 
to  10  million  board  feet  in  1972.  Beech  and 
yellow  birch  are  preferred  veneer-log  species, 
accounting  for  52  percent  of  Vermont's  1972 
harvest  and  64  percent  of  the  plant  receipts. 

Hardwood  Bolts 

New  Hampshire  and  Vermont  have  nu- 
merous wood  processors  that  manufacture 
one  or  more  specialty  items  from  hardwood 
bolts.  Generally  these  bolts  are  turned, 
routed,  or  otherwise  shaped  into  a  blank  for 
such  finished  items  as  paint  brush  handles, 


spindles,  chair  rungs,  and  ax  handles,  or  are 
sawed  into  squares  for  the  furniture  indus- 
try. Nearly  2  million  cubic  feet  of  hardwood 
bolts  from  New  Hampshire  and  2.5  million 
cubic  feet  of  hardwood  bolts  from  Vermont 
were  harvested  for  these  uses  in  1972.  This 
represented  11  percent  of  the  New  Hamp- 
shire hardwood  harvest  and  17  percent  of 
the  Vermont  hardwood  harvest. 

The  northern  New  England  bobbin  indus- 
try traces  its  beginnings  to  the  time  when 
New  England  was  the  center  of  the  Nation's 
textile  industry.  The  hard  maple  and  birch 
used  by  this  industry  are  ideally  suited  for 
bobbin  and  spindle  manufacture.  After 
World  War  H  the  textile  industry  moved 
south,  and  over  the  years  technology  and 
larger  high-production  machines  have  less- 
ened the  demand  for  bobbins  and  spindles; 
but  no  one  has  yet  perfected  a  suitable  sub- 
stitute for  these  items.  In  the  last  two 
decades  the  number  of  bobbin  plants  in  New 
Hampshire  and  Vermont  has  dropped  from 
31  to  5. 

Two  industries  that  were  important  in  the 
past  have  single  representatives  that  con- 
tinue to  operate.  In  Vermont  a  single  bowl 
mill  is  the  last  representative  of  a  once 
thriving  woodenware  industry  (fig.  6).  The 
mill  utilizes  a  specially  designed  lathe  to  cut 
bowls  from  beech,  birch,  and  hard  maple 
bolts.  The  bowls  are  a  popular  tourist  item. 
In  New  Hampshire  a  single  excelsior  mill 
was  still  operating  in  1972.  At  one  time 
excelsior  was  as  popular  a  padding  as  the 
wooden  boxes  in  which  bulk  freight  was 
shipped.  The  demise  of  these  industries  con- 
tributed to  a  lower  timber  harvest  in  New 
Hampshire. 

Other 

The  Nation's  only  remaining  producer  of 
watertight  white  pine  barrels  is  located  in 
New  Hampshire.  At  one  time  this  102-year- 
old  plant  produced  barrels,  buckets,  and 
pails  used  for  storing  and  transporting  every- 
thing from  pickles  to  gunpowder.  As  late  as 
the  1960s  the  plant  produced  barrels  pri- 
marily for  food  products  just  as  it  had  done 
for  nearly  a  century.  In  the  past  2  years, 
the  company  has  been  revitalized  and  has 


Figure  6. — Vermont's  only  remaining  wooden  bowl 
mill,  at  Granville,  uses  a  specially  designed  lathe  to 
cut  bowls  from  hardwood  bolts. 


increased  its  sales  40  percent  by  adding  a 
line  of  novelty  and  gift  items  such  as  fancy 
cigar  kegs,  ice  buckets,  and  flower  planters. 
These  new  items  should  insure  the  perpetu- 
ation of  this  colorful  industry.  The  plant 
was  producing  1,250  barrels  and  pails  per 
day  in  1972. 

The  spruce  clapboard  industry  was  once 
an  important  segment  of  the  wood-products 
industry  in  the  Northeast,  but  many  years 
ago  demand  declined  as  builders  switched  to 
the  use  of  red  cedar  siding  from  the  West. 
Today,  Vermont  still  has  two  clapboard  mills 
that  produce  radially  sawed  spruce  clap- 
boards. Because  this  type  of  clapboard  was 
dominant  in  home  construction  in  the  past, 
a  limited  demand  for  clapboards  will  persist 
in  the  restoration  and  period  construction 
markets.  The  machinery  used  to  manufac- 
ture these  radially  sawed  clapboards  is  very 
old  and  employs  a  processing  method  that  is 
essentially  unchanged  since  the  machines 
were  originally  developed  in  Montpelier, 
Vermont,  in  the  middle  1800s.  Expansion  of 
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this  particular  industry  is  stymied  by  the 
hmited  demand  for  clapboards  and  a  scar- 
city of  the  high-quality  red  or  white  spruce 
logs  from  which  the  clapboards  are  manu- 
factured. 

One  housing-related  market  that  has  ex- 
panded in  the  last  5  years,  however,  is  the 
pre-cut  log  cabin  business.  Although  cabin 
logs  have  been  produced  in  limited  quantities 
for  many  years,  the  recent  trend  for  vacation 
and  second  homes  from  rustic  products  has 
encouraged  large-scale  production  of  pre- 
cut  log  cabins.  At  present  Vermont  has  two 
high-production  cabin  producers  that  use 
about  5  million  board  feet  of  logs  annually. 
In  addition,  there  are  a  number  of  small 
cabin  manufacturers  operating  in  both  New 
Hampshire  and  Vermont.  One  of  Vermont's 
high-production  cabin  manufacturers  uses 
white  pine  for  the  cabin  shells,  while  the 
other  prefers  spruce.  Some  of  the  smaller 
cabin  manufacturers  also  use  red  pine  for 
cabin  shells.  The  future  looks  bright  for  this 
growing  industry  as  long  as  the  supply  of 
spruce  and  pine  logs  suitable  for  log-cabin 
manufacture  remains  adequate. 

MANUFACTURING  RESIDUES 

Nearly  28  million  cubic  feet  of  residues 
were  generated  by  the  primary  wood  man- 
ufacturers in  New  Hampshire  and  Vermont 
in  1972.  Twenty-two  million  cubic  feet  of 
this  total  was  woody  material  and  6  million 
cubic  feet  was  bark.  Some  13  million  cubic 
feet  of  the  wood  residue  material  was  suit- 
able for  conversion  into  chips  for  fiber 
products. 

Eighty-five  percent  of  all  residues — 23 
million  cubic  feet — were  recovered  and  used. 
While  only  65  percent  of  the  bark  residue 
was  used,  90  percent  of  the  wood  residue 
was  used.  A  higher  percent  of  bark  residue 
was  recovered  and  used  in  New  Hampshire 
than  in  Vermont.  Vermont  was  more  success- 
ful in  the  recovery  and  use  of  fine  wood 
residues. 

When  the  results  of  our  1972  study  in 
Vermont  were  compared  to  a  similar  study^ 

-Vermont  Forest  Service.  Biennial  report  of  the  Ver- 
mont Forest  Service,  1953-54.  56  p.  Montpelier.  1954. 


Figure  7. — Trends  in  manufacturing-residue  use  in 
Vermont,  1953  and  1972.  In  1953,  fiber  that  con- 
stituted less  than  0.5  percent  of  the  total  was 
included  in  the  other-uses  category. 
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that  was  made  in  1953,  some  important 
trends  were  identified  (fig.  7). 

•  17  percent  more  of  the  manufacturing 
residue  volume  generated  in  1972  was 
being  used  than  in  1953. 

•  37  percent  less  of  the  manufacturing  res- 
idue volume  generated  in  1972  was  being 
used  for  fuel — both  industrial  and  dom- 
estic— than  in  1953. 

•  41  percent  more  of  the  manufacturing  res- 
idue volume  generated  in  1972  was  being 
used  for  fiber-product  chips  than  in  1953. 
In  New  Hampshire,  the  largest  single  use 

of  wood  residues  in  1972  was  for  fiber  prod- 
ucts. Nearly  6  million  cubic  feet  were  re- 
covered for  this  purpose,  most  of  which  was 
from  coarse  wood  material  such  as  slabs  and 
edgings.  Nearly  2  million  cubic  feet  of  bark 
were  used  for  mulch,  animal  bedding,  and 
other  agriculture-related  uses. 
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Table  1. — Production  of  industrial  roundwood  in  New 
Hampsliire  and  Vermont,  by  states,  species  groups, 
and  major  products,  1972 

State  and  q i  „„       tj,,i ,^^j         Other 

species  group  Sawlogs      Pulpwood      products' 

Thousand     Standard     Thousand 
bd.  ft.-  cords  cu.  ft. 

New  Hampshire: 
Softwood 
Hardwood 

Total 

Vermont: 
Softwood 
Hardwood 

Total 

Both  states: 
Softwood 
Hardwood 

Total 


133,463 
48,519 

63,873 
136,835 

433 
2,246 

181,982 

200,708 

2,679 

55,224 
69,949 

56,900 
78,619 

1,150 
3,673 

125,173 

135,519 

4,823 

188,687 
118,468 

120,773 
215,454 

1,583 
5,919 

307,155 


336,227 


7,502 


'Includes  veneer  and  cooperage  logs;  posts  and  pilings, 
dimension,  excelsior,  and  turnery  bolts;  and  novelty 
fencing. 

^International  '/4-inch  rule. 


Table  2. — Change  in  output  of  timber  products  in  New  Hampsfiire 
and  Vermont  between  1952  and  1972 


State  and 
year 


Sawlogs 


Pulpwood 


Veneer 
logs 


Other 
products' 


Million 
bd.  ft.- 


Thousand 
standard  cords 


Million 
bd.  ft. 


Thousand 
cu.  ft. 


New  Hampshire: 
1952 
1972 

Change (%) 

Vermont: 
1952 
1972 

Change (%) 

Both  states: 
1952 
1972 

Change  (%) 


297.0 
182.0 

247.5 
200.7 

14.1 
2.1 

3,716 
2,346 

-39 

-19 

-85 

-37 

269.7 
125.2 

211.7 
135.5 

14.6 
7.0 

3,686 
3,699 

-54 

-36 

-52 

+  (3) 

566.7 
307.2 

459.2 
336.2 

28.7 
9.1 

7,402 
6,045 

-46 


-27 


-68 


-18 


'Includes  cooperage  logs,  poles,  posts,  and  pilings;  dimension,  excelsior, 
and  turnery  bolts;  and  novelty  fencing. 
^International  '4 -inch  log  rule. 
^Less  than  0.5  percent. 
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Table  3. — Sawlog  production  in  New  Hampshire  and  Vermont,  by  species  groups  and  states  where  shipped,  1972 

(In  millions  of  board  feet,  International  •/4-inch  log  rule] 


Harvested 

and  retained 

in  state 

Shipped  to  other  states 

or  provinces 

State  and 
species  group 

Maine 

Massachusetts     Hampshire 

New 
York 

Vermont 

Quebec 

lotal 
production 

Softwood 
Hardwood 

113.3 
31.9 

0.1 
2.3 

NEW  HAMPSHIRE 

2.5                       - 
.3                       - 

— 

8.6 
7.4 

9.0 
6.6 

133.5 
48.5 

Total 

145.2 

2.4 

2.8                       - 

— 

16.0 

15.6 

182.0 

Softwood 
Hardwood 

38.6 
51.4 

(') 

VERMONT 

0.3                        7.1 
3.1                        6.0 

0.7 

5.7 

— 

8.5 
3.8 

55.2 
70.0 

Total 

90.0 

(') 

3.4                      13.1 

6.4 

— 

12.3 

125.2 

'Less  than  50  thousand  board  feet. 


Table  4. — Sawlog  receipts  in  New  Hampshire  and  Vermont,  by  species  groups  and 

origin  of  shipments,  1972 
[In  millions  of  board  feet,  International  '4-inch  log  rule] 


State  and 
species  group 

Harvested 

and 
retained 
in  state 

Origin  of  shipments 

Total 
receipts 

Maine 

Massachusetts     Hamplire 

New 
York 

Vermont 

Quebec 

Softwood 
Hardwood 

113.3 
31.9 

9.5 
.5 

NEW  HAMPSHIRE 

2.2                       - 
.4                       — 

— 

7.1 
6.0 

— 

132.1 
38.8 

Total 

145.2 

10.0 

2.6                       — 



13.1 



170.9 

Softwood 
Hardwood 

38.6 
51.4 

0.7 

.7 

VERMONT 
1.2                        8.6 
2.0                        7.4 

0.4 

— 

0.4 

49.1 
62.3 

Total 

90.0 

1.4 

3.2                      16.0 

0.4 

— 

0.4 

111.4 

'Less  than  50  thousand  board  feet. 


Table  5. — Number  of  operating  primary  wood  man- 
ufacturing plants  in  New  Hampshire  and  Vermont, 
by  type  of  plant  and  sawmill  production  class,  1952 
and  1972 


Type  of  plant  and 


New  Hampshire         Vermont 


production  class' 

1952 

1972 

1952 

1972 

Sawmills: 

Under  50  thousand  bd.  ft. 

116 

36 

72 

67 

50  to  199  thousand  bd.  ft. 

85 

26 

102 

34 

200  to  499  thousand  bd.  ft. 

71 

15 

95 

26 

500  to  999  thousand  bd.  ft. 

78 

11 

69 

6 

1  million  bd.  ft.  or  over 

156 

54 

87 

37 

All  production  classes 

506 

142 

425 

170 

Turnings  and  square  mills 
Pulpmills 

21 

10 

46 

17 

3 

2 

2 

1 

Veneer  mills 

3 

1 

10 

4 

Other  plants- 

24 

4 

5 

10 

All  types  of  plants 

557 

159 

488 

202 

'Based  on  sawlog  receipts. 

-Includes  clapboard,  woodenware,  excelsior,  shingle, 
and  cooperage  plants,  novelty  fence  mills,  and  specialty 
mills. 
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Table  6.  —  Volume  of  planf  manufacturing  residues  used  in  New  Hampsf)ire  and 
Vermont,  by  types  of  use,  states,  and  kinds  of  material,  T972 


State  and  kind 
of  material 


Relation  of 

used  residues 

to  total  residues 


Type  of  use 


Total       Fiber'        FueP      Agricultural^     Other'' 


New  Hampshire: 
Bark 
Coarse 
Fine 

Total 

Vermont: 
Bark 
Coarse 
Fine 

Total 

Both  states: 
Bark 
Coarse 
Fine 

Total 


Percent 

72 
90 
86 


Thousand  cubic  feet 


2,334 

— 

397 

6,322 

.5,582 

632 

4,699 

255 

242 

85 


23,451       9,689        3.106 


1,937 
4,202 


10,307 


108 


85 

13,355 

5,837 

1,271 

6.139 

108 

55 
90 

94 

1,381 
5,083 
3.632 

3,852 

386 

1,086 

363 

976 
3,192 

19 
145 

77 

84 

10,096 

3,852 

1,835 

4,168 

241 

65 
90 
90 

3,715 

11,405 

8,331 

9,434 
255 

783 

1,718 

605 

2,913 
7,394 

19 
253 

77 

349 


'Volume  used  for  pulp  and  other  fiber  products. 
-Includes  both  industrial  and  domestic  use. 
'Includes  chicken  litter,  livestock  bedding,  and  mulch. 
^Includes  fencing  and  wood  novelty  items. 


Table  7. — Roundwood  production  in  New  Hampshire,  by  species  and 
major  products,  1972 


Product 

Species  group 

Sawlogs 

Veneer  logs 

Pulpwood 

Other  products' 

Thousand  board  feet 

Standard 
cords 

Thousand 
cubic  feet 

Softwood: 

Hemlock 

15,167 



5,075 

35 

White  pine 

96,919 

— 

1,741 

375 

Spruce  and  fir 

20,078 

— 

53,936 

4 

Other  softwoods 

1,299 

— 

3,121 

19 

Total 

133.463 



63,873 

433 

Hardwood: 

Ash 

654 

6 

5.473 

5 

Beech 

3,423 

181 

25,998 

207 

White  birch 

7,367 

321 

13,684 

1,144 

Yellow  birch 

9,472 

1,064 

10,947 

335 

Elm 

92 

— 

4,105 

12 

Hard  maple 
Soft  maple 

12,805 

191 

24,630 

132 

4,165 

117 

39,142 

36 

Oaks 

9,429 

182 

6,842 

33 

Other  hardwoods 

1,112 

5 

6,014 

9 

Total 

48,519 

2,067 

136,835 

1,913 

All  species 

181,982 

2,067 

200,708 

2,346 

Includes  cooperage  logs,  posts  and  pilings,  and  dimension,  excelsior,  and 
nerv  bolts. 


turnery  bolts. 


Table  8. — Change  in  industrial  roundwood  production  in  New  f-lampshire  between  ?  959  and  1 972 


Product 


All  species 


Softwoods 


Hardwoods 


1959 


1972         Change 


1959 


1972         Change 


1959 


1972         Change 


Thousand  cubic  feet     Percent     Thousand  cubic  feet    Percent     Thousand  cubic  feet     Percent 


Sawlogs 
Veneer  logs 
Cooperage  logs 
Pulpwood 
Other  products' 

Total 


38,900 
2,100 

600 
18,400 

450 


30,466 
333 
335 

17,060 
2.011 


-22 

-84 

-44 

-7 

+347 


31,700         22,649 


500 

9,500 

179 


335 

5,429 

98 


-29 

-33 
-43 
-45 


7,200 
2,100 

100 
8,900 

271 


7,817 
333 

11,631 
1,913 


60,450         50,205 


-17 


41,879         28,511 


-32 


18.571         21,694 


+9 

-84 

+31 
+606 


+17 


'Includes  posts  and  pilings,  and  dimension,  excelsior,  and  turnery  bolts. 
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Table  9. — Industrial  roundwood  harvesf  for  New  Hampshire 

by  counfies,  species  groups,  and  major  products,  1972 

[In  thousands  of  cubic  feet] 


County  and 
species  group 


Timber  products 


Sawlogs      Pulpwood         Other 


Total 


Belknap: 
Softwood 
Hardwood 

Total 

Carroll: 
Softwood 
Hardwood 

Total 

Cheshire: 
Softwood 
Hardwood 

Total 

Coos: 
Sofi-wood 
Hardwood 

Total 

Grafton: 
Softwood 
Hardwood 

Total 

Hillsboro: 
Softwood 
Hardwood 

Total 

Merrimack: 
Softwood 
Hardwood 

Total 

Rockingham: 
Softwood 
Hardwood 

Total 

Strafford: 
Softwood 
Hardwood 

Tptal 

Sullivan: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


835 
82 

2 

z 

837 
82 

917 

2 

— 

919 

1,507 
481 

411 
423 

1 
939 

1,919 
1,843 

1,988 

834 

940 

3,762 

1,818 
541 

— 

17 
12 

1,835 
553 

2,359 



29 

2,388 

3,040 
3,068 

4,560 
10,944 

792 

7,600 
14,804 

6,108 

15,504 

792 

22,404 

3,579 
1,876 

241 
254 

299 

3,820 
2,429 

5,455 

495 

299 

6,249 

2,920 
442 

72 

40 
37 

3,032 
479 

3,362 

72 

77 

3,511 

4,070 
693 

— 

36 
89 

4,106 

782 

4,763 



125 

4,888 

2,315 
173 

72 

284 
1 

2,671 
174 

2,488 

72 

285 

2,845 

596 
42 

71 

51 
66 

718 
108 

638 

71 

117 

826 

1,969 
419 

10 

4 
11 

1,973 
440 

2,388 

10 

15 

2,413 

22,649 

7,817 

5,429 
11,631 

433 
2,246 

28,511 
21,694 

30,466 


17,060 


2,679 


50,205 


^Less  than  500  cubic  feet. 
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Table  10. — Sawlog  producfion  and  receipts  in  New  Hampshire, 
by  counties  and  species  groups,  1972 

I  In  thousands  of  board  feet,  International  V4-inch  rule] 


County 

Production 

Receipts 

Softwoods 

Hardwoods 

Softwoods      Hardwoods 

Belknap 

4,922 

509 

2,072 

402 

Carroll 

8,880 

2,988 

13,516 

2,649 

Cheshire 

10,714 

3,356 

7,907 

2,232 

Coos 

17,912 

19,043 

9,956 

8,354 

Grafton 

21,092 

11,644 

21,861 

12,398 

Hillsboro 

17,204 

2,745 

13,875 

1,709 

Merrimack 

23,982 

4,300 

25,559 

4,300 

Rockingham 

13,644 

1,075 

13,105 

672 

Strafford 

3,513 

260 

6,947 

780 

Sullivan 

11,600 

2,599 

17,279 

5,291 

All  counties 

133,463 

48,519 

132,077 

38,787 

All  species 

181,982 

170,864 

Table  1 1. — Species  composition  of  sawlogs  produced  in 
New  Hampshire,  for  selected  years 


Species 

19051 

1926' 

1952 

1972 

Softwoods: 
Hemlock 
White  pine 
Spruce  and  fir 
Other  softwoods 

Percent 

9 
62 

18 
1 

Percent 

9 
64 
13 

Percent 

12 

73 

4 

Percent 

8 
53 

11 
1 

Total 

90 

86 

89 

73 

Hardwoods: 
Beech 
Birch 
Maple 
Oak 
Other  hardwoods 

1 
2 

1 
2 

4 

2 
5 
3 
3 

1 

1 
4 
3 
2 
1 

2 
9 

9 
5 
2 

Total 

10 

14 

11 

27 

All  species 

100 

100 

100 

100 

Volume  of  harvest 
(MiUion  bd.  ft.) 

340.7 

243.0 

297.0 

182.0 

'Based  on  lumber  production. 
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Table  12. — Sawlog  produciion  in  New  Hampshire,  by  counties, 
species  groups,  and  locafion  of  manufacture,  1972 
[In  thousands  of  board  feet,  International  '/4-inch  rule] 


County  and 
species  group 


Retained 
in  the 
county 


Shipped 
to  other 
counties 


Shipped 
out  of 
state 


Total 
production 


Belknap: 
Softwood 
Hardwood 

Total 

Carroll: 
Softwood 
Hardwood 

Total 

Cheshire: 
Softwood 
Hardwood 

Total 

Coos: 
Softwood 
Hardwood 

Total 

Grafton: 
Softwood 
Hardwood 

Total 

Hillsboro: 
Softwood 
Hardwood 

Total 

Merrimack: 
Softwood 
Hardwood 

Total 

Rockingham: 
Softwood 
Hardwood 

Total 

Strafford: 
Softwood 
Hardwood 

Total 

Sullivan: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


1,780 
392 

3,142 
117 

z 

4,922 
509 

2,172 

3,259 

— 

5,431 

8,396 
1,762 

484 
171 

1,055 

8.880 
2.988 

10,158 

655 

1,055 

11,868 

6,446 
1,736 

1.939 
804 

2,329 
816 

10,714 
3,36^ 

8,182 

2,743 

3,145 

14,070 

7,329 

4,887 

64 

2.728 

10,519 
11,428 

17,912 
19,043 

12,216 

2,792 

21.947 

36,955 

14,780 
7,350 

2,056 
1,605 

4.256 
2,689 

21,092 
11,644 

22,130 

3,661 

6,945 

32,736 

11,603 
1,585 

4,601 
1,100 

1,000 
60 

17,204 
2,745 

13,188 

5,701 

1,060 

19,949 

19,978 
3,683 

4,004 
617 

— 

23,982 
4,300 

23,661 

4,621 

— 

28,282 

9,741 
663 

2,378 
259 

1,525 
153 

13,644 
1,075 

10,404 

2,637 

1,678 

14,719 

2,802 
250 

650 
10 

61 

3,513 
260 

3.052 

660 

61 

3,773 

9,509 
1,608 

1,569 
627 

522 
364 

11,600 
2,599 

11,117 

2,196 

886 

14,199 

92,364 
23,916 

20,887 
8,038 

20,212 
16,565 

133,463 
48,519 

116,280  28,925 


36,777 


181,982 
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Table  13. — Sawlog  receipfs  in  New  Hampshire,  by  counties, 

species  groups,  and  sources  of  logs,  1972 

[In  thousands  of  board  feet,  International  '/4-inch  rule] 


Source  of  logs 


County  and 
species  groups 


Harvested    Harvested 
within  the       in  other 
county         counties 


Harvested 

in  other 

states 


Total 
receipts 


Belknap: 
Softwood 
Hardwood 

Total 

Carroll: 
Softwood 
Hardwood 

Total 

Cheshire: 
Softwood 
Hardwood 

Total 

Coos: 
Softwood 
Hardwood 

Total 

Grafton: 
Softwood 
Hardwood 

Total 

Hillsboro: 
Softwood 
Hardwood 

Total 

Merrimack: 
Softwood 
Hardwood 

Total 

Rockingham: 
Softwood 
Hardwood 

Total 

Strafford: 
Softwood 
Hardwood 

Total 

Sullivan: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


1,780 
392 

292 
10 

— 

2,072 
402 

2,172 

302 



2,474 

8,396 
1,762 

1,020 
701 

4,100 
186 

13,516 
2,649 

10,158 

1,721 

4,286 

16,165 

6,446 
1,736 

795 
442 

666 
54 

7,907 
2,232 

8,182 

1,237 

720 

10,139 

7,329 

4,887 

23 
633 

2,604 
2,834 

9,956 
8,354 

12,216 

656 

5,438 

18,310 

14,780 
7,350 

1,594 
2,693 

5,487 
2,355 

21,861 
12,398 

22,130 

4,287 

7,842 

34,259 

11,603 
1,585 

1,048 
124 

1,224 

13,875 
1,709 

13,188 

1,172 

1,224 

15,584 

19,978 
3,683 

5,581 
617 

— 

25,559 
4,300 

23,661 

6,198 



29,859 

9,741 
663 

744 
9 

2,620 

13,105 
672 

10,404 

753 

2,620 

13,777 

2,802 
250 

3,515 
460 

630 
70 

6,947 
780 

3,052 

3,975 

700 

7,727 

9,509 
1,608 

6,275 
2,349 

1,495 
1,334 

17,279 
5,291 

11,117 

8,624 

2,829 

22,570 

92,364 
23,916 

20,887 
8,038 

18,826 
6,833 

132,077 
38,787 

116,280 


28,925 


25,659 


170,864 
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Table  14. — Pulpwood  production  in  New  Hampshire, 

by  fypes  of  pulpwood,  1963-1972 

[In  thousands  of  rough  cords'] 


All 
types 

Type  of  pulpwood 

Year 

Roundwood 

Chipped 
residues^ 

Softwoods 

Hardwoods 

1963 
1964 
1965 
1966 
1967 

222.0 
240.0 
250.5 
284.9 
320.2 

83.8 
108.3 
125.3 
112.8 
112.9 

96.5 

77.3 

75.1 

110.4 

124.9 

41.7 
54.4 
50.1 
61.7 
82.4 

5-year  1,317.6 
total 

543.1 

484.2 

290.3 

1968 
1969 
1970 
1971 
1972 

335.5 
319.3 
304.5 
329.3 
311.4 

92.8 
81.2 
47.2 
96.0 
63.9 

157.1 
147.3 
151.9 
141.1 
136.8 

85.6 
90.8 

105.4 
92.2 

110.7 

5-year  1,600.0             381.1                   734.2               484.7 
total 

'128  cubic  feet  of  wood,  bark,  and  air  space. 
^Rough  cord  equivalents. 


Table  15. — Production  and  disposition  of  manufacturing  residues,  by  types 
of  residues,  types  of  uses,  and  industry  sources.  New  Hampstiire,  1972 

[In  thousands  of  cubic  feet] 


Source 
industry 

Type  of 
use 

Type  of  residi 

lie 

All 

Bark 

Coarse' 

Fine^ 

types 

Lumber 

...  Fiber 
Fuel' 

Agricultural'' 
Other' 

308 
1,899 

5,421 
370 

102 

255 

129 

4,095 

5,676 
807 

5,994 
102 

All  uses 

2,207 

5,893 

4,479 

12,579 

Unused 

876 

696 

730 

2,302 

Other  industries'*  . . . 

, . . .  Fiber 
Fuel 

Agricultural 
Other 

89 
38 

161 
262 

6 

113 
107 

161 

464 

145 

6 

All  uses 

127 

429 

220 

776 

Unused 

15 

34 

18 

67 

All  industries  

, . . .  Fiber 
Fuel 

Agricultural 
Other 

397 
1,937 

5,582 
632 

108 

255 

242 

4,202 

5,837 

1,271 

6,139 

108 

All  uses 

2,334 

6,322 

4,699 

13,355 

Unused 

891 

730 

748 

2,369 

'Coarse  residues  include  slabs,  edgings,  trimmings,  and  other  material 
suitable  for  chipping. 

^Fine  residues  include  sawdust,  shavings,  and  other  material  considered 
unsuitable  for  chipping. 

^Includes  both  domestic  and  industrial  fuel. 

■•Includes  livestock  bedding,  chicken  litter,  and  farm  and  horticultural  mulch. 

"^Includes  fencing  and  wood  novelty  items. 

''Excludes  woodpulp  industry. 
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Table  16. — Roundwood  producfion  in 

Vermont,  i 

by  species 

and  major  products. 

1972 

Species 

Product 

group 

Sawlogs 

Veneer 
logs 

Pulpwood 

Other 
products 

Thousand  board  feet 

Standard 
cords 

Thousand 
cubic  feet 

Softwood: 

Hemlock 

10,141 

— 

3,435 

— 

White  pine 

29,043 

— 

2,447 

3 

Spruce  and  fir 

15,337 

— 

46,629 

55 

Other  softwoods 

;           703 

— 

4,389 

1,092 

Total 

55,224 



56,900 

1,150 

Hardwood: 

Ash 

3,348 

7 

991 

646 

Beech 

7,252 

2,473 

8,293 

453 

White  birch 

2,807 

1,326 

4.455 

234 

Yellow  birch 

11,641 

1,154 

31,075 

166 

Elm 

725 

459 

2,294 

4 

Hard  maple 
Soft  maple 

33,450 

560 

11,695 

754 

4,750 

569 

8,769 

— 

Oaks 

3,290 

407 

601 

104 

Other  hardwood 

s       2,686 

22 

10,446 

188 

Total 

69.949 

6,977 

78.619 

2.549 

All  species 

125.173 

6,977 

135,519 

3,699 

Table  1 7. — Change  in  industrial  roundwood  production  in  Vermont  between  7  965  and  1 972 


Product 


All  species 


Softwoods 


Hardwoods 


1965 

1972 

Change 

1965 

1972 

Change 

1965 

1972 

Change 

Sawlogs 
Veneer  logs 
Pulpwood- 
Poles  and  posts 
Other  proclucts 

Thousand 

19,637 

2,469 

9,605 

76 

4,824 

cubic  feet 

19,729 

1,124 

11.519 

435 

3.264 

Percent 

(') 

-54 

+20 

+472 

-32 

Thousand 

8,883 

7,395 

68 

293 

cubic  feet 
8,460 

4,836 
349 
801 

Percent 
-5 

-35 
+413 
+  173 

Thousand 

10,754 

2,469 

2,210 

8 

4.531 

cubic  feet 

11,323 

1.124 

6.683 

86 

2.463 

Percent 

+5 

-54 

+202 

+975 

-46 

Total 

36.611 

36.071 

-1 

16.639 

14,446 

-13 

19.972 

21.625 

+8 

'Less  than  0.5  percent. 

-Pulpwood  volume  in  cubic  feet  for  1965  does  not  agree  with  volume  shown  in  table  28,  The  Timber  Resources  of 
Vermont  (USDA  Forest  Service  Resource  Bulletin  NE-12)  because  of  differences  in  conversion  factors. 
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Table  18. — Indusfrial  roundwood  harvest  for  Vermont, 
by  counties,  species  groups,  and  major  products,  7972 
[In  thousands  of  cubic  feet] 


County  and 
species  group 


Timber  products 


Sawlogs       Pulpwood        Other' 


Total 


Addison: 
Softwood 
Hardwood 

Total 

Bennington: 
Softwood 
Hardwood 

Total 

Caledonia: 
Softwood 
Hardwood 

Total 

Chittenden: 
Softwood 
Hardwood 

Total 

Essex: 
Softwood 
Hardwood 

Total 

Franklin: 
Softwood 
Hardwood 

Total 

Grand  Isle: 
Softwood 
Hardwood 

Total 

Lamoille: 
Softwood 
Hardwood 

Total 

Orange: 
Softwood 
Hardwood 

Total 

Orleans: 
Softwood 
Hardwood 

Total 

Rutland: 
Softwood 
Hardwood 

Total 

Washington: 
Softwood 
Hardwood 

Total 

Windham: 
Softwood 
Hardwood 


Total 


363 
1,219 

186 
235 

96 
336 

645 
1,790 

1,582 

421 

432 

2,435 

378 
1,576 

68 
263 

4 
242 

450 
2,081 

1,954 

331 

246 

2,531 

1,074 
261 

574 
614 

136 
338 

1,784 
1,213 

1,335 

1,188 

474 

2,997 

248 
357 

2 

27 

7 
113 

257 
497 

605 

29 

120 

754 

671 
951 

1,522 
3,947 

79 
329 

2,272 
5,227 

1,622 

5,469 

408 

7,499 

191 

704 

325 
41 

152 

516 

897 

895 

366 

152 

1,413 

3 

— 

9 

9 
3 

3 



9 

12 

714 
951 

269 

57 

19 

380 

1,002 
1,388 

1,665 

326 

399 

2,390 

584 
484 

1 

4 

10 
132 

595 
620 

1,068 

5 

142 

1,215 

432 
566 

684 
765 

650 

282 

1,766 
1,613 

998 

1,449 

932 

3,379 

550 
965 

251 
498 

49 
648 

850 
2,111 

1,515 

749 

697 

2,961 

803 

547 

114 

31 
219 

948 
766 

1,350 

114 

250 

1,714 

1,479 
1,217 

383 

8 

54 
57 

1,916 
1,282 

2,696 


391 


111 


3,198 


Continued 
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Table  18— Continued 


County  and 

Ti 

mber  products 

species  group 

Sawlogs 

Pulpwood 

Other' 

Total 

Windsor: 
Softwood 
Hardwood 

973 
1,468 

457 
224 

6 

445 

1,436 
2,137 

Total 

2,441 

681 

451 

3,573 

All  Counties: 
Softwood 
Hardwood 

8,460 
11,269 

4,836 
6,683 

1,150 
3,673 

14,446 
21,625 

Total 

19,729 

11,519 

4,823 

36,071 

'Includes  posts;  poles,  piling;  veneer  logs;  handle,  bowl,  bobbin, 
dimension,  and  excelsior  bolts;  and  novelty  fencing  and  rails. 


Table  19. — Sawlog  production  and  receipts  in  Vermont, 
by  counties  and  species  groups,  1972 
[In  thousands  of  board  feet.  International  '/i-inch  rule] 


Production 

Receipts 

Softwoods      Hardwoods 

Softwoods 

H 

ardwoods 

Addison 

2,373 

7,570 

1,046 

10,572 

Bennington 

2,469 

9,780 

2,854 

9,914 

Caledonia 

7,014 

1,618 

2,991 

2,016 

Chittenden 

1,618 

2,217 

4,180 

4,824 

Essex 

4,377 

5,902 

3,012 

4,407 

Franklin 

1,249 

4,368 

429 

2,188 

Grand  Isle 

— 

17 

— 

— 

Lamoille 

4,663 

5,901 

1,949 

7,390 

Orange 

3,809 

3,006 

3,839 

4,028 

Orleans 

2,819 

3,511 

398 

194 

Rutland 

3,588 

5,991 

2,700 

523 

Washington 

5,239 

3,398 

3,721 

53 

Windham 

9,653 

7,555 

11,123 

9,404 

Windsor 

6,353 

9,115 

10,849 

6,807 

All  counties 

55,224 

69,949 

49,091 

62,320 

All  species 

125,173 

111,411 

Table  20. — Spec;es  compositior 

of  sawlogs 

produced  in 

Ve 

rmont, 

for  selected  years 

Species 

1900 

1926 

1952 

1972 

Percent 

Percent 

Percent 

°ercent 

Softwoods: 

Hemlock 

11 

10 

17 

8 

White  pine 

5 

8 

19 

23 

Spruce  and  tir 

70 

21 

23 

12 

Other  softwoods 

(') 

(') 

2 

1 

Total 

86 

39 

61 

44 

Hardwoods: 

Ash 

(') 

3 

2 

3 

Basswood 

1 

2 

1 

0) 

Beech 



9 

5 

6 

Birch 

4 

18 

11 

12 

Maple 

5 

27 

17 

31 

Oak 

2 

1 

2 

3 

Other  hardwoods 

2 

1 

1 

1 

Total 

14 

61 

39 

56 

All  species 

100 

100 

100 

100 

Volume  of  harvest 

365.8 

137.0 

269.7 

125.2 

(Million  bd.  ft.) 

'Less  than  0.5  percent. 
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Table  21. — Sawlog  production  in  Vermonf,  by  counfies, 
species  groups,  and  locafion  of  manufacfure,  1972 
[In  thousands  of  board  feet,  International  '/4-inch  rule] 


County  and 
species  group 


Addison: 
Softwood 
Hardwood 

Total 

Bennington: 
Softwood 
Hardwood 

Total 

Caledonia: 
Softwood 
Hardwood 

Total 

Chittenden: 
Softwood 
Hardwood 

Total 

Essex: 
Softwood 
Hardwood 

Total 

Franklin: 
Softwood 
Hardwood 

Total 

Grand  Isle: 
Softwood 
Hardwood 

Total 

Lamoille: 
Softwood 
Hardwood 

Total 

Orange: 
Softwood 
Hardwood 

Total 

Orleans: 
Softwood 
Hardwood 

Total 

Rutland: 
Softwood 
Hardwood 

Total 

Washington: 
Softwood 
Hardwood 

Total 

Windham: 
Softwood 
Hardwood 

Total 


Retailed 
in  the 
county 


Shipped 
to  otner 
counties 


Shipped  T^^gj 

"statf        P-duction 


949 

5,183 

1,173 
834 

251 
1,553 

2,373 

7,570 

6,132 

2,007 

1,804 

9,943 

1,898 
6,433 

300 
1,222 

271 
2,125 

2,469 
9,780 

8,331 

1,522 

2,396 

12,249 

1,901 
1,224 

440 
176 

4,673 
218 

7,014 
1,618 

3,125 

616 

4,891 

8,632 

1,539 
960 

24 
1,098 

55 
159 

1,618 
2,217 

2,499 

1,122 

214 

3,835 

1,090 
146 

13 
353 

3,274 
5,403 

4,377 
5,902 

1,236 

366 

8,677 

10,279 

429 
1,251 

560 
2,501 

260 
616 

1,249 
4,368 

1,680 

3,061 

876 

5,617 

— 

17 

— 

17 

— 

17 



17 

1,530 
3,200 

626 

2,221 

2,507 
480 

4,663 
5,901 

4,730 

2,847 

2,987 

10,564 

2,390 
1,896 

416 

278 

1,003 
832 

3.809 
3,006 

4,286 

694 

1,835 

6,815 

331 
194 

90 
2,841 

2,398 
476 

2,819 
3,511 

525 

2,931 

2,874 

6,330 

2,380 
370 

828 
3,182 

380 
2,439 

3,588 
5,991 

2,750 

4,010 

2,819 

9,579 

3,643 
53 

1,547 
2,907 

49 
438 

5,239 
3,398 

3,696 

4,454 

487 

8,637 

7,675 
5,927 

1,677 
142 

301 
1,486 

9,653 
7,555 

13,602 


1,819 


1.787 


17,208 


Continued 
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Table  21.— Continued 


County  and 
species  group 


Retailed 
in  the 
county 


Shipped 
to  other 
counties 


Shipped 
out  of 
state 


Total 
production 


Windsor: 
Softwood 
Hardwood 

Total 

All  counties: 
Softwood 
Hardwood 

Total 


4,046 
3,499 

1,064 
3,272 

1,243 
2,344 

6,353 
9,115 

7,545 

4,336 

3,587 

15,468 

29,801 
30,336 

8,758 
21,044 

16,665 
18,569 

55,224 
69,949 

60,137 


29,802 


35,234 


125,173 


Table  22. — Sawlog  receipfs  in  Vermont,  by  counties, 

species  groups,  and  sources  of  logs,  1972 
[In  thousands  of  board  feet,  International  '/4-inch  rule] 


County  and 
species  group' 


Source  of  logs 


Harvested    Harvested 
within  the      in  other 
county         counties 


Harvested 

in  other 

states 


Total 
receipts 


Addison: 
Softwood 
Hardwood 

Total 

Bennington: 
Softwood 
Hardwood 

Total 

Caledonia: 
Softwood 
Hardwood 

Total 

Chittenden: 
Softwood 
Hardwood 

Total 

Essex: 
Softwood 
Hardwood 

Total 

Franklin: 
Softwood 
Hardwood 

Total 

Lamoille: 
Softwood 
Hardwood 

Total 

Orange: 
Softwood 
Hardwood 

Total 

Orleans: 
Softwood 
Hardwood 

Total 


949 
5,183 

97 
5,263 

126 

1,046 
10,572 

6,132 

5,360 

126 

11,618 

1,898 
6,433 

447 
1,572 

509 
1,909 

2,854 
9,914 

8,331 

2,019 

2,418 

12,768 

1,901 
1,224 

1,031 
789 

59 
3 

2,991 
2,016 

3,125 

1,820 

62 

5,007 

1,539 
960 

2,641 
3,864 

— 

4,180 
4,824 

2,499 

6,505 



9,004 

1,090 
146 

124 
83 

1,798 
4,178 

3,012 
4,407 

1,236 

207 

5,976 

7,419 

429 
1,251 

784 

153 

429 

2,188 

1,680 

784 

153 

2,617 

1,530 
3,200 

419 
3,902 

288 

1,949 
7,390 

4,730 

4,321 

288 

9,339 

2,390 
1,896 

1,160 
1,345 

289 

787 

3,839 
4,028 

4,286 

2,505 

1,076 

7,867 

331 
194 

67 

— 

398 
194 

525 


67 


592 


Continued 
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Table  22— Continued 


Source  of  logs 

County  and 
species  group' 

Harvested 

within  the 

county 

Harvested 
in  other 
counties 

Harvested 

in  other 

states 

Total 
receipts 

Rutland: 
Softwood 
Hardwood 

2,380 
370 

320 
153 

— 

2,700 
523 

Total 

2,750 

473 



3,223 

Washington: 
Softwood 
Hardwood 

3,643 
53 

78 

— 

3,721 
53 

Total 

3,696 

78 



3,774 

Windham: 
Softwood 
Hardwood 

7,675 
5,927 

376 
2,364 

3,072 
1,113 

11,123 
9,404 

Total 

13,602 

2,740 

4,185 

20,527 

Windsor: 
Softwood 
Hardwood 

4,046 
3,499 

1,998 
1,025 

4,805 
2,283 

10,849 
6,807 

Total 

7,545 

3,023 

7,088 

17,656 

All  counties: 
Softwood 
Hardwood 

29,801 
30,336 

8,758 
21,144 

10,532 
10,840 

49,091 
62,320 

Total 

60,137 

29,902 

21,372 

111,411 

'Counties  with  no  receipts  are  omitted. 


Table  23. — Pulpwood  production  in  Vermont, 
by  types  of  pulpwood,  1963-1972 
[In  thousands  of  rough  cords'] 


All 
types    - 

Type  of  pulpwood 

Year 

Roundwood 

Chipped 

Softwoods 

Hardwoods 

1963 
1964 
1965 
1966 
1967 

173.8 
173.7 
150.1 
145.1 
147.0 

110.5 

114.2 

87.0 

97.1 

93.8 

45.0 
35.5 
26.0 
28.9 
33.7 

18.3 
24.0 
37.1 
19.1 
19.5 

5-year 
total 

789.7 

502.6 

169.1 

118.0 

1968 
1969 
1970 
1971 
1972 

149.4 
142.1 
149.3 
148.3 
166.6 

83.2 
61.7 
75.7 
61.7 
56.9 

37.6 
45.5 
49.1 
59.2 
78.6 

28.6 
34.9 
24.5 
27.4 
31.1 

5-year 
total 

755.7 

339.2 

270.0 

146.5 

'128  cubic  feet  of  wood,  bark,  and  air  space. 
-Rough  cord  equivalents. 
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Table  25. — Produciion  and  disposifion  of  manufacturing  residues, 

by  types  of  residues,  types  of  uses,  and  industry  sources,  Vermont,  1972 

[In  thousands  of  cubic  feet] 


Source 
industry 

Type  of    _ 
use 

Type  of  residue 

All 

Bark 

Coarse' 

Fine2 

types 

Lumber 

. . . .  Fiber 
Fuel' 

Agricultural^ 
Others 

All  uses 

Unused 

286 

944 

19 

3,693 
906 

73 

238 
2,998 

77 

3,693 

1,430 

3,942 

169 

1,249 

4,672 

3,313 

9,234 

907 

540 

225 

1,672 

Veneer 

. . . .  Fiber 
Fuel 

Agricultural 
Other 

All  uses 

Unused 

90 
13 

159 

101 

65 

125 
120 

159 

316 

133 

65 

103 

325 

245 

673 

81 





81 

Other  ir 

idustries   . . 

. . . .  Fiber 
Fuel 

Agricultural 
Other 

All  uses 

Unused 

10 
19 

79 

7 

74 

89 
93 

7 

29 

86 

74 

189 

151 

4 

2 

157 

All  indu 

stries 

. . . .  Fiber 
Fuel 

Agricultural 
Other 

All  uses 

Unused 

386 

976 

19 

3,852 
1,086 

145 

363 
3,192 

77 

3,852 

1,835 

4,168 

241 

1,381 

5.083 

3,632 

10.096 

1,139 

544 

227 

1,910 

'Coarse  residues  include  slabs,  edgings,  trimmings,  and  other  material 
suitable  for  chipping. 

-Fine  residues  include  sawdust,  shavings,  and  other  material  considered 
unsuitable  for  chipping. 

'Includes  domestic  and  industrial  fuel. 

^Includes  livestock  bedding,  chicken  litter,  and  farm  and  horticultural  mulch. 

•^Includes  fencing,  small  dimension,  and  novelty  items. 
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FOREWORD 

T  J  NDER  THE  AUTHORITY  of  the  McSweeney-McNary  For- 
^^  est  Research  Act  of  May  22,  1928,  and  subsequent  amend- 
ments, the  Forest  Service,  U.S.  Department  of  Agriculture, 
conducts  a  series  of  continuing  forest  surveys  of  all  states  to  provide 
up-to-date  information  about  the  forest  resources  of  the  nation. 

A  resurvey  of  the  forest  resources  of  the  three  southern  New  Eng- 
land States — Connecticut,  Massachusetts,  and  Rhode  Island — was 
undertaken  in  1971  by  the  Northeastern  Forest  Experiment  Station 
some  19  years  after  the  initial  forest  survey.  The  Experiment  Station 
staff  had  the  cooperation  of  the  Connecticut  Commission  of  Parks 
and  Forests,  the  Massachusetts  Department  of  Natural  Resources, 
and  the  Rhode  Island  Department  of  Natural  Resources. 

Carl  E.  Mayer,  project  leader,  directed  the  resurvey.  Joseph  E. 
Barnard  was  in  charge  of  computing  and  tabulating  all  inventory 
data.  He  was  assisted  in  this  task  by  David  R.  Dickson.  James  T. 
Bones,  with  assistance  from  state  personnel  in  these  three  states, 
collected  and  compiled  the  data  on  timber  removals  and  timber- 
products  output.  Teresa  M.  Bowers  assisted  with  the  compilations 
and  checked  the  statistical  data.  Carmela  M.  Hyland  assisted  with 
administrative  services  for  the  field  personnel  during  the  survey. 

This  report  summarizes  the  forest-resource  situation  and  the 
changes  that  have  taken  place  since  the  initial  survey.  More  detailed 
data  for  individual  states  and  counties  may  be  obtained  in  other 
publications  resulting  from  this  resurvey.  Users  having  a  need  for 
such  data  should  contact  the  Forest  Survey  Project,  Northeastern 
Forest  Experiment  Station,  6816  Market  Street,  Upper  Darby,  Pa. 
19082.  Users  of  these  data  are  strongly  advised  to  read  carefully  the 
definitions  of  forest-survey  terms  and  the  section  on  the  reliability 
of  the  estimates  in  the  appendix  of  this  report. 
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THE  AUTHOR 

NEAL  P.  KINGSLEY,  research  forester,  received  his  bachelor's 
degree  in  forestry  from  the  University  of  New  Hampshire  in  1961 
and  his  master's  degree  in  forest  economics  from  the  same  university 
in  1963.  He  joined  the  Northeastern  Forest  Experiment  Station  in 
August  1962  and  is  resource  analyst  in  the  Experiment  Station's 
Forest  Survey  unit  at  Upper  Darby,  Pa. 


Highlights 


.         The  area  of  commercial  forest  land  declined  more 
ji<      than  11  percent  from  1953  to  1972,  due  mainly  to 
^       increasing  urbanization. 


xJ^      Nearly  90  percent  of  the  commercial  forest  land  is 


privately  owned. 


nJ^      Farmers  own  only  8  percent  of  the  commercial  for- 
/\       est  land  compared  to  24  percent  in  1953. 


i< 


Area  of  oak  types  declined,  but  oaks  are  still  the 
major  type. 


j         Volume  of  timber  was  up  despite  decrease  in  area; 
^^^'     growing  stock  up  60  percent;  sawtimber  up  87  per- 
cent. 


^ 


Average  net  annual  growth  exceeds  removals  4  to  1. 


^1^      More  than  85  percent  of  all  timber  removals  are  due 


to  land-use  changes;  56  percent  is  not  utilized. 


^ 


Forests  exert  a  profound  influence  on  the  region's 
environment. 


^ 


Lack  of  active  timber  harvesting  may  adversely 
affect  forests  in  the  future. 


1  Southern  New  England  presents  foresters  with  a 

jC'      unique  opportunity  for  multiple-use  forest  manage- 
ment. 


Introduction 


^  O  ONE  KNOWS  for  certain  when  the  first 
white  man  set  foot  on  the  shores  of 
Southern  New  England.  It  has  been  said  that 
Vikings  may  have  landed  in  Rhode  Island  500 
or  more  years  before  the  Pilgrims  stepped 
ashore  at  Plymouth  in  1620.  The  first  perma- 
nent settlement  of  English-speaking  people  in 
the  new  world  was  Plimouth  Plantation. 

From  this  fragile  beginning,  the  settlement 
of  Southern  New  England  spread  rapidly.  Bos- 
ton soon  became  the  largest  and  most  cosmo- 
politan city  in  North  America.  Land  was 
cleared  for  farms  and  towns.  Southern  New 
England  became  a  hotbed  of  revolutionary  fer- 
vor. After  the  Revolution  it  became  the  com- 
mercial and  intellectual  center  of  our  new  na- 
tion. 

Today  Southern  New  England  is  one  of  the 
most  densely  populated  regions  of  the  coun- 
try. Nearly  10  million  people  live  in  this  region 


—about  703  people  per  square  mile.  Of  all  the 
states,  Rhode  Island,  Massachusetts,  and 
Connecticut  rank  second,  third,  and  fourth  in 
density  of  population.  And  yet  the  forests  of 
Southern  New  England  are  still  as  much  an 
integral  part  of  the  landscape  as  are  the  cities. 
Since  the  coming  of  the  white  man,  the  for- 
ests of  Southern  New  England  have  under- 
gone extensive  changes.  The  Indians  of  the  re- 
gion were  in  the  habit  of  burning  the  forest  to 
facilitate  hunting  and  travel.  Because  of  this, 
the  forest  cover  was  open  and  parklike;  the 
only  large  trees  were  found  in  the  swamps, 
along  stream  banks,  and  in  other  areas  too  wet 
for  burning.  It  has  been  estimated  that  such 
burning  was  carried  on  for  more  than  1,000 
years  before  settlement.  Frequent  burning,  in 
both  spring  and  fall,  eliminated  the  dense  tan- 
gle of  underbrush  and  provided  conditions 
conducive  to  game  species. 


Much  of  Southern  New  England's  present  forest  land  was 
once  cleared  and  used  for  agriculture.  This  old  chestnut 
fence  marks  the  boundary  of  what  once  may  have  been  a 
pasture. 
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The  results  of  reforestation  can  be  dramatic.  The  same  area  in  the  H.  O.  Cook 
State  Forest,  Massachusetts,  in  1914,  3  years  after  planting,  in  1920,  and  in  1973. 


As  the  white  man  moved  onto  the  land,  he 
cleared  it  for  farming.  By  1820  only  25  per- 
cent of  Connecticut  was  still  forested.  Massa- 
chusetts probably  had  a  slightly  higher  per- 
centage of  its  land  in  forest,  while  Rhode  Is- 
land probably  had  about  as  much  as  Connecti- 
cut. Farming  flourished  in  Southern  New  Eng- 
land, but  in  1830,  with  the  opening  of  the  Erie 
Canal,  its  fate  was  sealed.  By  1850  it  was  be- 
coming evident  that  the  small  stony  farms  of 
New  England  could  not  compete  with  the 
large  mechanized  farms  of  western  New  York, 
Ohio,  and  Indiana.  People  in  Boston,  Provi- 
dence, and  Hartford  were  eating  bread  made 
from  wheat  that  had  traveled  hundreds  of 
miles. 

As  land  went  out  of  farming,  it  reverted  to 
to  forest.  In  many  areas  this  new  forest  was 
mostly  white  pines,  a  species  that  was  found 
scattered  through  the  original  Southern  New 
England  forest  but  was  not  a  predominant 
species.  In  the  early  years  of  the  present  cen- 


tury, until  about  1920,  an  extensive  white  pine 
logging  industry  flourished-  This  industry  pro- 
duced boxes,  pails,  and  barrels  primarily  for 
shipping  fish  products  inland  and  overseas. 

The  advent  of  the  portable  sawmill  permit- 
ted the  purchaser  to  move  onto  the  land,  cut 
oft  the  pine,  and  move  out,  leaving  behind  the 
hardwoods,  slash,  slab  piles,  and  sawdust.  Fre- 
quently, operators  purchased  the  land  and  the 
timber  in  one  lump  sum  and  high-graded  it; 
they  took  the  best  and  left  the  worst  standing. 
This  practice  hastened  the  development  of 
poor-quality  hardwood  stands  to  take  the 
place  of  the  white  pine.  After  1920  this  indus- 
try began  to  decline  both  because  of  the  ad- 
vent of  other  packaging  materials  and  because 
the  accessible  pine  had  been  cut  over. 

After  World  War  II,  Southern  New  Eng- 
land, like  many  other  areas,  embarked  on  a 
massive  building  boom.  Towns  mushroomed 
overnight,  and  once  again  the  forest  was  being 
pushed  back  as  it  had  been  300  years  earlier. 


Today  the  forests  do  not  represent  the  same 
source  of  material  goods  as  they  did  in  colonial 
times.  But  they  do  represent  a  means  to  pro- 
vide a  more  habitable  environment.  Today 
Southern  New  England  is  at  a  crossroads.  Will 
it  become  a  massive  unbroken  urban  sprawl? 
Or  will  it  become  an  urbanized  environment 
interlaced  and  in  harmony  with  natural  areas- 
including  forest  land? 


Area 

Nearly  60  percent  of  the  land  area  of  South- 
ern New  England  is  covered  by  forests.  Of  the 
remaining  40  percent,  only  6  percent  is  in 
cropland;  and  the  great  proportion  of  the  re- 
maining 34  percent  is  in  urban  and  industrial 
areas,  highways,  and  the  like.  Of  the  5.2  mil- 
lion acres  of  forest  land  in  the  three-state 
area,  nearly  5  million  or  57  percent  of  the  re- 
gion's total  land  area  is  classed  as  commercial 
forest  land.  This  is  forest  land  that  is  produc- 
ing or  capable  of  producing  crops  of  wood  and 
is  not  withdrawn  from  timber  utilization  by 
statute  or  administrative  order. 

The    area    of    commercial    forest    land    in 
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Construction  of  modern  highways  has  con- 
tributed to  the  decrease  in  commercial  for- 
est land. 


Southern  New  England  declined  from  5.7  mil- 
lion acres  in  1953  to  5.0  million  in  1972  or 
from  64  percent  to  57  percent  of  the  land  area 
of  these  states.  This  decline  was  due  entirely 
to  the  increased  proportion  of  land  in  urban 
and  other  land  uses  such  as  airports  and  high- 
ways. In  fact,  the  area  devoted  to  urban  and 
other  uses  rose  from  18  percent  of  the  total 
land  area  of  Southern  New  England  to  nearly 
34  percent  by  1972.  The  decline  of  agricultural 
land  was  even  more  pronounced  than  the  de- 


Figure  1. — Percentage  of  land  area  in  commercial  for- 
est land  in  Southern  New  England,  by  counties,  1972. 


PERCENT   FORESTED 
40  OR    LESS 


cline  in  forest  land.  In  1953,  nearly  18  percent 
of  Southern  New  England  was  in  agriculture, 
but  by  1972  the  proportion  had  dropped  to  7 
percent.  Thus  the  urban  expansion  of  South- 
ern New  England  over  the  last  two  decades  has 
been  mostly  at  the  expense  of  agricultural 
land.  This  land-use  change  was  not  concen- 
trated in  any  one  state. 

OWNERSHIP 

More  than  89  percent— 4.5  million  acres— of 
Southern  New  England's  commercial  forest 
land  is  privately  owned.  Governments— federal, 
state,  and  local— own  slightly  more  than 
500,000  acres.  Corporations  own  527,000 
acres  or  12  percent  of  the  private  commercial 
forest  land.  Some  of  these  corporations  are  in- 
corporated farms  that  produce  such  products 
as  cranberries  or  tobacco.  Others  are  forest- 
based  industries  and  public  utilities  such  as 
power  companies  and  water  companies,  but  a 
surprisingly  large  proportion  are  land-invest- 
ment or  real-estate  development  firms.  This 
seems  to  indicate  that  the  urban  development 
observed  over  the  past  two  decades  may  be 
only  a  preview  of  things  to  come.  All  other 
owners,  most  of  whom  are  individuals,  own  3.9 
million  acres— 88  percent  of  the  privately 
owned  commercial  forest  land. 

Farmers,  including  incorporated  farmers, 
own  406,500  acres  of  commercial  forest  land. 
The  share  owned  by  farmers  declined  sub- 
stantially during  the  period  between  surveys. 
In  1953  farmers  owned  24  percent  of  the 
region's  commercial  forest  land,  but  by  1972 
their  share  had  dropped  to  only  8  percent.  In 
1972  forest  industries  owned  only  30,100  acres 
of  commercial  forest  land. 

Results  of  a  mail  canvass  of  forest  landown- 
ers in  the  three  Southern  New  England  states 
conducted  in  conjunction  with  this  second  for- 
est survey  show  that  there  are  184,100  owners 
of  the  4.5  million  acres  of  privately  owned 
commercial  forest  land  in  the  region.  Thus  the 
average  owner  owns  24.2  acres.  The  study  also 
indicated  that  58  percent  of  the  owners  owned 
forest  land  simply  because  it  was  part  of  their 
residence.  Only  2  percent  replied  that  their 
primary  reason  for  owning  forest  land  was  for 
timber  production.  However,  an  additional  8 
percent  indicated  timber  production  as  an  im- 


portant secondary  reason  for  owning  forest 
land. 

Who  are  these  forest  landowners?  Among 
individual  owners,  54  percent  are  over  the  age 
of  50,  and  58  percent  have  incomes  in  excess 
of  $10,000;  19  percent  over  $30,000.  Their  oc- 
cupations run  the  gamut.  Professional  persons, 
business  executives,  and  retired  persons  ac- 
count for  50  percent  of  the  owners,  and  they 
own  1.9  million  acres— 56  percent  of  the  com- 
mercial forest  land  owned  by  all  individuals. 
Farmers  formerly  a  prominent  group  of  forest 
landowners,  account  for  only  4  percent  of  the 
individual  owners,  and  they  own  only  345,000 
acres  or  10  percent  of  the  individually  owned 
acreage. 

Another  item  uncovered  by  this  ownership 
survey  is  that  18  percent  of  all  owners,  owning 
14  percent  of  the  private  commercial  forest 
land,  have  owned  it  for  less  than  5  years.  Only 
5  percent  of  the  private  commercial  forest 
land  has  been  in  the  same  ownership  for  more 
than  50  years.  This  too  points  up  the  active 
land-use  changes  occurring  in  Southern  New 
England. 

FOREST  TYPES 

Forest-type  classifications  used  in  the  initial 
survey  are  fairly  comparable  to  the  forest-type 
classifications  used  in  the  resurvey.  Differ- 
ences in  acreage  between  surveys  can  be  at- 
tributed to  actual  trends. 

In  this  resurvey  of  Southern  New  England, 
24  local  forest  types  were  recognized.  These 
local  types  were  combined  into  eight  major 
types.  For  example,  the  major  type-white 
pine— red  pine— hemlock— is  composed  of  four 
local  or  minor  types:  red  pine,  white  pine, 
white  pine-hemlock,  and  hemlock.  Of  the 
total  841,000  acres  in  the  type,  white  pine 
accounts  for  484,000,  white  pine-hemlock 
170,000,  hemlock  128,000,  and  red  pine 
(mostly  in  plantations)  59,000. 

Softwood  types. -Despite  the  total  decrease 
in  the  area  of  commercial  forest  land  in  South- 
ern New  England,  the  area  of  softwood  types 
increased  about  17  percent.  Two  types  ac- 
counted for  most  of  the  increase.  The  white 
pine-red  pine-hemlock  type  gained  26  per- 
cent and  the  spruce-fir  type  rose  60  percent 
in  area.  The  pitch  pine  type,  however,   de- 
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Figure  2. — Changes  in  forest  area,  by  forest 
types,  1953-72. 


Hemlock    is    an    important    forest    type    in 
Southern  New  England. 


creased  in  area  by  26  percent.  This  type  is 
found  primarily  in  the  eastern  and  coastal 
portions  of  the  region.  These  are  also  the  areas 
that  have  been  subjected  to  the  most  intense 
urbanization,  and  this  has  undoubtedly  ac- 
counted for  the  decline  in  the  pitch  pine  type. 

This  increase  in  the  white  pine  type  is  ap- 
parently the  result  of  less  cutting  of  white 
pine.  Before  the  age  of  the  corrugated  box  and 
the  plastic  container,  the  white  pine  resource 
of  Southern  New  England  was  extensively  cut 
over  for  box  lumber.  In  1948  there  were  61 
wooden  box  plants  in  operation  in  Massachu- 
setts alone.  By  1967  the  number  had  dropped 
to  only  37. 

Another  factor  is  the  loss  of  white  pine  from 
the  1938  hurricane.  This  natural  disaster 
proved  most  devasting  to  white  pine  because 
the  species  tends  to  be  shallow-rooted  and  sus- 
ceptible to  windthrow.  The  damage  was  so  ex- 
tensive that  the  Forest  Service  instituted  an 
emergency  program  to  salvage  usable  white 
pine  and  reduce  the  fire  hazard  from  accumu- 
lated blown-down  trees.  Usable  pine  logs  were 
removed  from  the  woods  and  stored  in  ponds 
to  be  sawed  the  following  year.  Today,  white 
pine  seems  to  be  staging  a  comeback  after  this 
two-pronged  devastation  both  man-caused  and 
natural. 

Oak  types.— The  oak  types  consist  of  the 


The  oak-hickory  or  central  hardwood  type 
is  the  most  extensive  forest  type  in  South- 
ern New  England. 


oak-hickory  type— 1.5  million  acres— and  the 
oak-pine  type— 358,000  acres.  Both  of  these 
types  showed  declines  since  1953  The  oak- 
pine  type  dropped  8  percent  from  391,000 
acres,  while  the  oak-hickory  fell  44  percent 
from  2.7  million  acres. 

Most  of  the  oak  types  are  found  in  Connec- 
ticut and  eastern  Massachusetts  as  well  as  in 
Rhode  Island.  Since  these  are  also  the  areas  of 
greatest  urban  expansion,  it  is  the  oak  type 
that  has  been  most  affected. 

Elm— ash— red  maple.— This  type  has  in- 
creased substantially  since  1953,  from  653,000 
acres  to  more  than  1.3  million  acres  in  1972. 

The  explanation  for  this  increase  is  the 
abandonment  of  many  of  the  better  farms  of 
Southern  New  England.  Red  maple,  as  well  as 
elm  and  ash,  have  their  best  development  in 
this  region  on  moist  sites,  particularly  in  bot- 
tomland areas.  These  sites  were  also  once 
prime  agricultural  sites.  Also,  red  maple  tends 
to  be  the  pioneer,  or  first  type,  to  become  es- 
tablished on  such  sites. 

Maple— beech— birch.— The     maple— beech— 


The  maple — beech — birch  or  northern  hard- 
wood forest  type  is  one  of  the  esthetically 
most  attractive  types  in  Southern  New  Eng- 
land. 


birch  or  northern  hardwood  type  is  commer- 
cially the  most  valuable  and  one  of  the 
aesthetically  most  attractive  forest  types  in 
Southern  New  England.  Most  of  this  type  is 
found  in  the  Berkshire  Mountains  of  Massa- 
chusetts and  northwestern  Connecticut.  This 
type  now  covers  693,000  acres,  up  from  673,- 
000  in  1953. 

Aspen— birch.— The  aspen— birch  type  occu- 
pies 105,000  acres  down  from  406,000  in  1953. 
Aspen  and  its  associates— white  birch,  gray 
birch,  and  red  maple— frequently  establish 
themselves  on  burned-over  land,  disturbed 
land,  and  recently  abandoned  cropland.  Be- 
cause aspen— birch  is  often  the  first  association 
to  become  established  on  such  areas,  it  is 
considered  a  pioneer  forest  type  in  Southern 
New  England.  The  type  is  often  short-lived 
and  gives  way  to  one  of  the  other  types.  Be- 
cause of  the  decrease  in  farm  abandonment, 
large  fires,  and  limited  disturbance  of  forest 
land  in  the  region,  the  area  of  aspen— birch  has 
declined. 

STAND-SIZE  CLASSES 

Stand-size  categories  for  1953  and  1972  are 
not  on  the  same  basis,  so  differences  do  not 
necessarily  represent  actual  trends. 

The  stand-size  classes  in  Southern  New 
England  are  nearly  evenly  distributed.  That 
is,  about  one-third  of  the  area  is  in  each  of 
three  categories— sawtimber  stands,  poletimber 
stands,  and  seedling-sapling  stands  and  non- 
stocked  areas.  This  is  a  nearly  optimum  situa- 
tion for  sustained-yield  forestry.  However,  be- 
cause Southern  New  England  is  not  an  active 
timber-producing  region,  we  anticipate  that 
the  third  forest  survey  of  the  region  will  find  a 
disproportionate  area  in  sawtimber-size 
stands. 

STOCKING  AND  AREA 
CONDITION 

Stocking  and  area  condition  can  be  ana- 
lyzed from  two  viewpoints.  The  first  is  to  con- 
sider all  the  trees  in  the  stand.  This  gives  a 
measure  of  the  utilization  of  the  area  by  trees 
compared  to  its  potential  or  optimum  utiliza- 
tion. Second  is  to  consider  only  the  growing- 
stock  trees.  This  gives  a  measure  of  the  utili- 


zation  of  the  area  by  presently  or  potentially 
usable  trees. 

Eighty  percent  of  the  commercial  forest 
land  in  Southern  New  England  is  fully 
stocked  or  overstocked.  This  means  that  on  80 
percent  of  the  commerical  forest  land  in  the 
region,  100  percent  or  more  of  the  optimum 
growth  potential  of  the  site  is  being  utihzed. 
When  we  consider  only  growing-stock  trees- 
all  trees  except  those  that  are  classified  as 
rough  or  rotten— the  percentage  of  commercial 
forest  land  that  would  be  considered  to  be  fully 
stocked  drops  to  only  46  percent.  This  means 
that  poor-quality  trees  are  a  large  enough 
component  in  34  percent  of  all  stands  to  cause 
them  to  be  excluded  from  full  stocking.  A  look 
at  the  average  number  of  trees  per  acre  in 
Southern  New  England  bears  out  this  conclu- 
sion. When  all  kinds  of  trees  are  included, 
Southern  New  England  stands  average  605 
trees  per  acre.  But  when  rough  and  rotten 
trees  are  excluded,  the  number  drops  to  400. 
Thus  one  tree  in  three  is  of  such  poor  quality 
that  it  cannot  be  considered  as  growing  stock. 

The  volume  per  acre  of  commercial  forest 
land  has  nearly  doubled  since  1953.  In  1953 
all  stands  averaged  673  cubic  feet  per  acre  and 
in  1972  they  averaged  1,219.  This  is  the  result 
of  the  even  distribution  of  stand-size  classes 
mentioned  earlier  and  a  better  level  of  tree 
stocking. 


Volume 

Although  the  area  of  commercial  forest  land 
in  Southern  New  England  declined  12  percent, 
the  volume  of  growing  stock  increased  nearly 
60  percent.  This  large  increase  was  primarily 
the  result  of  the  increasing  average  size  of 
trees,  the  declining  demand  for  timber,  and 
the  recovery  of  the  forest  from  previous  tim- 
ber-harvesting and  storm  damage. 

The  present  volume  of  growing  stock  in 
Southern  New  England  is  6.1  billion  cubic 
feet.  In  1953  the  volume  was  3.8  billion.  Soft- 
woods account  for  1.7  billion  cubic  feet,  up 
nearly  69  percent  from  1.0  billion  cubic  feet  in 
1953.  Hardwoods  account  for  4.4  billion  cubic 
feet,  compared  to  2.8  billion  in  1953,  up  57 
percent.  Thus  the  greatest  percentage  increase 
was  in  the  softwood  species. 
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Figure  3. — Changes  in  growing-stock  vol- 
ume, by  major  species,  1953-72. 


Figure  4. — Changes  in  sawtimber  volume, 
by  major  species,  1953-72. 


MILLION 

BOARD 

FEET 


2.500- 


2,000- 


1,000- 


500' 


SAWTIMBER   VOLUME 


MILLION 

BOARD 

FEET 


■3,000 


■2,500 


-2,000 


-1,500 


1,000 


500 


8 


Sawtimber  volume— the  volume  in  board  feet 
of  softwoods  9  inches  dbh  and  larger  and  of 
hardwoods  1 1  inches  dbh  and  larger— increased 
87  percent.  In  1953  sawtimber  volume  stood 
at  6.4  billion  board  feet,  but  by  1972  it  had 
risen  to  12.1  billion.  The  greatest  percentage 
gain  was  in  the  softwood  species,  which  more 
than  doubled,  going  from  2.3  billion  board  feet 
in  1953  to  4.8  bilUon  in  1972.  Hardwoods  rose 
from  4.1  in  1953  to  7.3  in  1972.  These  in- 
creases reflect  the  increasing  tree  size  in 
Southern  New  England. 

SAWLOG  QUALITY 

Though  the  total  sawtimber  volume  in 
Southern  New  England  has  increased  substan- 
tially since  1953,  the  quality  of  this  material  is 
generally  poor.  Sawlogs  of  standard-lumber 
log  grade  1  and  2  are  the  most  sought-after 
because  they  yield  more  volume  of  the  better 
lumber  grades.  Only  18  percent  of  the  soft- 
wood sawtimber  graded  fell  in  these  two 
grades.  Only  5  percent  was  in  grade  1.  Of  the 
hardwood  sawtimber,  only  29  percent  fell  in 
the  two  top  grades— 10  percent  in  grade  1  and 
19  percent  in  grade  2.  By  comparison  Ver- 
mont, also  a  state  with  a  high  proportion  of 


Poor-quality  trees  such  as  these  white  pines 
account  for  too  large  a  part  of  the  volume. 


low-quality  material,  had  41   percent  of  its 
hardwood  volume  in  these  two  grades. 


Red  and  white  pines.— The  volume  of  red 
and  white  pines  rose  67  percent,  from  677  mil- 
lion cubic  feet  in  1953  to  1.1  billion  in  1972. 
Sawtimber  volume  jumped  106  percent,  from 
1.6  billion  board  feet  in  1953  to  3.3  billion 
board  feet  in  1972.  Much  of  this  increase  can 
be  attributed  to  a  slackening  in  demand  for 
pine  following  earlier  heavy  cutting  and  the 
extensive  damage  done  by  the  1938  hurricane. 
Trees  that  succeeded  those  cut  or  blown  down 
are  now  moving  into  the  small  sawtimber  cate- 
gory. 

Hemlock.— The  volume  of  hemlock  in  South- 
ern New  England  now  stands  at  379  million 
cubic  feet,  up  86  percent  from  204  million  in 
1953.  Hemlock  sawtimber  jumped  135  percent 
between  the  surveys.  In  1953  hemlock  sawtim- 
ber stood  at  424  million  board  feet,  but  by 
1972  it  totaled  995  million.  The  most  likely 
reason  for  this  increase  is  the  diminished  de- 
mand for  hemlock.  Hemlock  bark  was  used  as 
a  tanning  agent  during  the  heyday  of  the 
leather  industry  in  New  England  and  as  fram- 
ing lumber.  Today  both  of  these  uses  have  all 
but  disappeared.  Synthetic  tanning  agents 
have  replaced  hemlock  bark,  and  the  ready 
abundance  and  superior  nail-holding  ability  of 
West  Coast  framing  lumber  has  forced  hem- 
lock out  of  local  lumber  yards. 

Oa^s.-The  oaks  are  the  most  abundant  spe- 
cies in  Southern  New  England.  In  this  re- 
survey  of  Southern  New  England,  nine  species 
of  oak  were  tallied.  However,  these  nine  can 
be  aggregated  into  three  major  groups-the  se- 
lect white  oaks,  select  red  oaks,  and  all  other 
oaks. 

In  Southern  New  England  the  select  white 
oak  group  consists  almost  entirely  of  white 
oak  {Quercus  alba).  This  group  totaled  378 
million  cubic  feet  of  growing  stock  and  661 
million  board  feet  of  sawtimber.  The  select  red 
oak  group,  the  largest  of  the  three  groups,  con- 
sists almost  entirely  of  northern  red  oak 
(Q.  rubra).  This  group  totaled  875  million 
cubic  feet  of  growing  stock  and  2.0  billion 
board  feet  of  sawtimber  in  1972. 

The  other  oaks  group  consists  of  all   the 


other  oak  species,  but  in  Southern  New  Eng- 
land this  is  principally  black  oak  (Q.  uelu- 
tina).  This  group  totaled  698  million  cubic 
feet  of  growing  stock  and  1.5  billion  board  feet 
of  sawtimber.  The  oaks  increased  in  growing- 
stock  volume  72  percent  and  in  sawtimber  vol- 
ume 89  percent.  While  the  increase  in  sawtim- 
ber volume  was  only  2  percent  greater  than 
the  general  increase  in  all  species,  the  increase 
in  growing  stock  was  12  percent  greater  than 
that  for  all  species  combined.  This  may  be  ex- 
plained by  the  high  rate  of  farm  abandon- 
ment, particulary  in  the  Connecticut  Valley, 
the  principal  range  of  the  oaks. 

Sugar  maple.— Sugar  maple  is  probably  the 
most  prized  species  in  Southern  New  England, 
both  for  its  wood  and  for  its  beauty.  Sugar 
m^ple  growing-stock  volume  rose  only  33  per- 
cent from  203  million  cubic  feet  in  1953  to 
271  million  in  1972.  Sawtimber  volume  rose  69 
percent— from  262  million  board  feet  in  1953  to 
443  milHon  in  1972. 

This  comparatively  low  increase  may  be  ex- 
plained by  a  combination  of  factors.  Most  of 
the  sugar  maple  volume  in  Southern  New 
England  is  found  in  western  Massachusetts 
and  northwestern  Connecticut;  and  this  is  the 
region  with  a  demand  for  timber,  particularly 
quality  hardwoods.  Thus  hardwoods— and  par- 
ticularly sugar  maple— are  being  harvested  in 
this  region.  Also,  common  harvesting  prac- 
tices, dictated  largely  by  lumber  demand,  pre- 
clude the  harvesting  of  such  lower  valued  spe- 
cies as  red  maple  and  beech.  Given  more  room 
to  grow,  these  species  quickly  dominate  the 
stands  and  crowd  out  younger  sugar  maples. 

Red  maple.— The  volume  of  red  maple  grow- 
ing stock  rose  from  572  million  cubic  feet  in 
1953  to  988  million  in  1972-an  increase  of  73 
percent.  Red  maple  sawtimber  volume  jumped 
92  percent  over  the  period,  from  510  million  to 
978  million  board  feet.  This  increase  in  red 
maple  volume  is  a  result  of  farmland  abandon- 
ment where  red  maple  stands  become  estab- 
lished on  fertile,  moist  sites  and  as  a  result  of 
cutting  practices  that  remove  the  more  valua- 
ble species  and  leave  the  less  valued  red  maple 
free  to  grow. 


Growth  and 


In  1971  annual  net  growth  of  growing  stock 
totaled  218.8  million  cubic  feet  and  timber  re- 
movals totaled  only  52.0  million.  Thus  growth 
was  more  than  four  times  removals.  The  situa- 
tion for  sawtimber  was  similar:  annual  net 
growth  of  542.3  million  board  feet  and  120.7 
million  board  feet  of  removals. 

A  common  method  of  analyzing  timber 
growth  is  to  look  at  it  as  a  percentage  of  the 
timber  inventory.  The  annual  net  growth  of 
growing  stock  in  Southern  New  England  in 
1971  was  3.6  percent  of  the  inventory,  and  for 
sawtimber  4.5  percent.  Softwood  growing 
stock  did  somewhat  better  than  hardwood— 4.1 
percent  compared  to  3.4  percent.  The  reverse 
was  the  case  for  sawtimber.  Hardwood  saw- 
timber growth  was  4.6  percent  of  the  inven- 
tory while  softwood  growth  was  4.4  percent. 
By  multiplying  the  acreage  in  each  potential 
productivity  class  (table  8)  by  the  lowest 
point  of  each  range,  except  for  the  "less-than- 
50-cubic-foot  class,"  in  which  case  25  cubic 
feet  per  acre  is  used,  we  find  that  a  conserva- 
tive estimate  of  the  potential  productivity  of 
commercial  forest  land  in  Southern  New  Eng- 
land would  be  approximately  3.9  percent  of 
the  inventory.  This  means  that  the  current 
growth  rate  of  3.6  is  approaching  the  potential 
of  the  area.  This  can  be  explained  by  the  fact 
that  most  timber  stands  in  Southern  New 
England  are  relatively  young  and  have 
reached  the  point  of  near  optimum  stocking. 

A  continuation  of  the  current  low  rate  of 
timber  harvesting  will  eventually  result  in 
stand  stocking  levels  above  the  optimum  for 
net  growth.  When  timber  stands  become  over- 
stocked, the  growth  rate  declines  as  mortality 
increases.  Also,  only  shade-tolerant  species  are 
able  to  grow  under  the  dense  shade  of  such 
stands.  This  means  that  species  like  hemlock, 
beech,  and  red  maple  would  become  more 
prominent  components  of  northern  hardwood 
stands  at  the  expense  of  ash  and  the  birches. 
Similarly,  we  would  also  expect  beech,  red 
maple,  dogwood,  and  redbud  to  become  more 
prominent  components  in  the  oak-hickory 
type  at  the  expense  of  yellow-poplar,  the  gums, 
and  ash. 
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Figure  5. — Annual  net  growth  and  removals  of  grow- 
ing stock  in  Southern  New  England,  by  species  groups, 
1952-71. 


1                  1         1         1         1         1         1         1 

WHITE 

1        1 

1 

GROWTH 

U 

REMOVALS 

OTHER                                                   1 

SOFTWOODS  ^H 

SELECT                                                                      1 

WHITE  OAKS^^ 

SELECT                                                                                                                                                                        1 

' 

1 

OTHER                                                                                                                                            1 

OAKS               ^Hi^^^^ 

b 

SUGAR 

MAPLE              ■ 

SOFT 

1 

MAPLES            ^^^IH 

^ 

1 

OTHER                                                                                   1 

HARDWOODS  ^^^^H 

20 


25 


30 


40 


MILLION   CUBIC    FEET 


TIMB 
TIM 


REMOVALS  AND 
-PRODUCTS  OUTPUT 

The  average  annual  timber  removals  (table 
23)  and  the  annual  removals  for  1971  (tables 
24  and  25)  should  not  be  confused  with  the 
output  of  timber  products  (tables  28  through 
30).  The  data  in  tables  23  through  25  were  de- 
veloped from  the  remeasurement  of  permanent 
sample  plots.  Average  timber  removals  (table 
23),  give  a  more  rehable  description  of  the 
growth-and-removals  trend  and  more  accu- 
rately assess  the  changes  in  the  timber  inven- 
tory since  1952.  The  timber-removals  esti- 
mates for  a  particular  year  are  more  useful 
when  they  are  related  to  the  output  of  timber 
products  in  the  same  year.  The  output  of  tim- 
ber products  (tables  28  through  30)  relates 
only  to  that  portion  of  total  removals  that  was 
utilized  for  products. 

With  few  local  exceptions,  the  production  of 
timber  products  is  not  a  major  industry  in 
Southern  New  England.  However,  an  average 
42.5  million  cubic  feet  of  growing  stock  was  re- 
moved annually  from  the  region's  commercial 
forest  land  during  the  period  between  surveys. 
Significantly  though,  only  6.2  million  cubic 


feet  of  this  volume  was  removed  intentionally 
for  timber  products.  The  other  36.3  million 
cubic  feet  was  removed  from  forested  areas 
that  were  being  converted  to  other  land  uses- 
forest  land  being  cleared  for  highways,  shop- 
ping centers,  housing  developments,  and  the 
like. 

About  24  million  cubic  feet  of  timber  re- 
moved from  such  areas  was  not  utilized  in  any 
way.  This  material  was  either  piled  and  burned 
or  buried.  About  5.7  million  cubic  feet  was 
utilized  for  industrial  products— sawlogs,  pulp- 
wood,  and  similar  products.  An  additional  1.2 
milHon  cubic  feet,  3  percent  of  the  volume, 
was  utilized  for  fuelwood-mainly  fireplace 
wood. 

It  is  estimated  that  90  percent  of  the  grow- 
ing stock  used  for  fuelwood  in  Southern  New 
England  comes  from  land-clearing  operations. 
Another  5.4  million  cubic  feet  is  material  that 
was  removed  from  the  growing-stock  inven- 
tory although  it  was  not  severed  from  the 
stump.  This  is  the  growing-stock  volume  of 
trees  that  remain  on  areas  where  land-use 
changes  have  occurred.  Examples  would  be 
trees  remaining  on  wooded  house  lots,  trees 
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Figure  6. — Distribution  of  total  removals  in 
Southern  New  England,  by  reason  for  re- 
moval and  final  disposition  of  timber  re- 
moved. 
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Figure  7. — Timber  products  output  in  South- 
ern New  England,  by  product,  1952-71. 
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within  highway  rights-of-way,  or  in  pubhc 
parks,  golf  courses,  and  other  recreation  areas. 
Was  all  of  the  24  million  cubic  feet  of  grow- 
ing stock  removed  but  not  utilized  actually 
wasted?  In  all  probability  much  of  this  mate- 
rial occurred  in  tracts  too  small  to  provide 
marketable  volumes,  or  it  occurred  in  areas 
where  no  market  for  timber  existed.  However, 
it  is  undoubtedly  true  that  in  many  instances 
no  attempt  was  made  to  find  a  use  for  this  ma- 
terial. Taking  all  this  into  consideration  we 
think  it  is  reasonable  to  conclude  that  half,  or 
12  million  cubic  feet,  could  have  been  re- 
covered and  utilized  if  sufficient  effort  had 
been  put  into  finding  uses  and  markets  for  it. 
Wood-processing  plants  in  Southern  New 
England  import  substantial  volumes  of  wood 
fiber  from  outside  the  region.  Also  plants  out- 
side the  region,  but  adjacent  to  it,  consume 
similar  material  and  could  conceivably  utilize 
this  kind  of  material. 
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A  typical  Southern  New  England  sawmill 


Hauling  out  a  load  of  hemlock  logs. 


Loading  logs  with  a  modern  mechanical  loader. 
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SAWLOG  PRODUCTION 

Lumber  production  in  Southern  New  Eng- 
land began  almost  with  the  first  settlement.  It 
is  known  that  a  sawmill  was  in  operation  in 
Farmington,  Connecticut,  in  1645.  Others 
were  probably  in  operation  by  this  time,  and 
perhaps  some  earlier.  At  Plimouth  Plantation 
there  were  pit  saws  from  the  beginning,  but 
these  cannot  accurately  be  called  sawmills  in 
the  modern  sense.  The  earliest  mills  utilized 
the  push-pull  or  up-and-down  principle  of  the 
pit  saw  with  power  supplied  by  a  water  wheel 
as  opposed  to  human  muscle  power. 

From  1869,  the  year  of  the  first  authenti- 
cated records,  lumber  production  rose  almost 
steadily  from  266.6  million  feet  to  a  peak  of 
555.0  million  in  1909.  After  1909  the  decline 
was  quite  rapid  until  1933,  when  the  low  point 
of  66  million  feet  was  reached.  Lumber  pro- 
duction then  made  a  short-lived  recovery  to 
146.3  million  in  1946  and  then  began  a  slow, 
steady  decline. 

The  1971  sawlog  production  in  Southern 
New  England  totaled  104.8  miUion  board  feet 
—34  million  board  feet  below  the  1952  total. 
Though  the  total  production  of  sawlogs 
dropped  25  percent  from  1952  to  1971,  the 
production  of  hardwood  sawlogs  actually  in- 
creased 19  percent.  In  1952  hardwood  sawlog 
output  stood  at  47  million  board  feet  while  in 
1971  it  had  reached  55.9  million.  This  gain  in 
hardwood  production  is  a  reflection  of  the  de- 
velopment of  the  wooden  pallet  industry.  Pal- 
lets are  frames  on  which  warehoused  goods  or 
goods  in  production  are  stacked  so  that  they 
can  be  easily  moved  by  a  fork  lift.  This  indus- 
try is  able  to  utilize  low-quality  hardwoods. 

Softwood  sawlog  production,  however,  took 
a  nose  dive.  In  1952  softwood  sawlogs  ac- 
counted for  91.9  million  board  feet.  By  1971 
production  had  dropped  to  just  under  49  mil- 
lion feet— a  decline  of  47  percent.  This  decline 
is  probably  tied  to  the  decline  of  the  wooden 
box  industry  during  the  same  period. 

PULPWOOD 

A  total  of  43,900  standard  cords  of  pulp- 
wood  were  produced  in  Southern  New  Eng- 
land in  1971.  In  1952  pulpwood  production 
stood  at  29,600  cords.  The  output  of  pulpwood 
from  other  wood-using  plant  byproducts,  such 


as  chipped  sawmill  slabs  and  edgings,  ac- 
counted for  14,000  cords.  When  we  exclude 
the  material  from  plant  byproducts  we  find 
that  roundwood  production  rose  only  500 
cords.  In  1952  only  an  inconsequential  volume 
of  plant  byproducts  was  used  for  pulpwood. 

In  1971  about  58  percent  of  the  round  pulp- 
wood and  60  percent  of  the  chipped  byprod- 
ucts produced  in  Southern  New  England  were 
shipped  to  pulpmills  outside  the  region,  princi- 
pally to  New  York  State.  Southern  New  Eng- 
land has  only  two  operating  woodpulp  mills, 
both  of  which  produce  roofing  felt  and  other 
building-board  products.  Because  the  require- 
ments of  these  mills  are  comparatively  small, 
the  region  usually  produces  more  pulpwood 
than  it  consumes. 

Despite  having  only  two  woodpulp  mills,  the 
region  has  about  100  paper  mills,  75  in  Massa- 
chusetts alone.  These  mills  utilize  pulp  pur- 
chased from  other  manufacturers  and  special- 
ize in  manufacturing  what  are  known  as  spe- 
cialty grade  papers.  These  are  typically  pro- 
duced in  low  volume,  but  have  a  high  value  per 
unit.  They  include  such  products  as  ledger 
stock,  fine  writing  papers,  glassine,  carbon 
papers,  and  bank-note  papers.  Southern  New 
England  is  the  center  of  the  fine-paper  indus- 
try in  the  United  States. 

MISCELLANEOUS 
INDUSTRIAL  PRODUCTS 

Included  under  "miscellaneous  industrial 
products"  are  all  products  except  sawlogs, 
pulpwood,  and  fuelwood,  such  as  veneer  logs 
and  bolts,  cooperage  logs  and  bolts,  piling, 
poles,  posts,  charcoal  wood,  horticultural 
mulches,  fence  pickets,  and  similar  minor 
products. 

In  1971  a  total  of  2.3  million  cubic  feet  of 
miscellaneous  industrial  products  were  pro- 
duced in  Southern  New  England.  Hardwoods 
accounted  for  1.6  million  cubic  feet,  softwoods 
for  0.7  million.  Of  the  2.3  million  cubic  feet  of 
miscellaneous  industrial  products,  only  549,- 
000  or  24  percent  came  from  roundwood.  The 
remainder  came  from  other  timber-industry 
byproducts.  Much  of  this  was  mulches  and 
charcoal  wood. 

In  1952  miscellaneous  industrial  products 
from  roundwood  stood  at  436,000  cubic  feet. 
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Hardwood  production  rose  from  263,000  to 
475,000  cubic  feet  while  softwood  declined 
from  173,000  cubic  feet  of  roundwood  to  only 
74,000  in  1972.  This  decline  is  attributed  to 
the  almost  total  decline  of  the  softwood  coop- 
erage industry.  In  1952  a  market  existed  for 
such  softwood  cooperage  products  as  fish  pails 
and  butter  firkins.  Since  then,  however,  other 
forms  of  packaging  have  almost  totally  dis- 
placed these  products. 

Byproducts  from  other  timber  industries  ac- 
counted for  1.7  million  cubic  feet  in  1971.  This 
total  is  nearly  three  times  the  volume  produced 
in  1952.  In  1952  large  volumes  of  the  byprod- 
ucts that  are  now  being  chipped  and  utilized 
were  either  burned  or  piled  and  left  to  rot. 


fuelwood  is  the  most  accessible  market  and 
use  for  this  material. 


Nontimber 


While  the  production  of  timber  products 
may  be  of  major  importance  in  many  forested 
regions,  in  Southern  New  England  they  must 
be  considered  as  a  secondary  benefit  derived 
from  the  forest.  The  major  benefits  of  South- 
ern New  England's  forests  are  their  influence 
on  water  quality,  climate  and  the  environ- 
ment, and  their  amenity  and  esthetic  values. 


FUELWOOD 

In  Southern  New  England  fuelwood  is  an 
important  timber  product.  It  rivals  pulpwood 
in  total  production  almost  3.2  million  cubic 
feet  of  it  compared  to  3.7  for  pulpwood. 

The  production  of  fuelwood  declined  drasti- 
cally from  1952  to  1974  in  Southern  New  Eng- 
land, as  it  did  in  most  other  regions;  and  the 
nature  of  its  end  use  changed.  But  during  the 
winter  of  1973-74,  fuelwood  production  shot 
up  as  homeowners  turned  to  wood  as  a  source 
of  fuel  in  the  energy  crisis.  It  is  too  early  at 
this  writing  to  estimate  the  volume  of  fuel- 
wood  consumed  in  the  winter  of  1973-74  as  a 
result  of  the  fuel-oil  shortage  or  to  determine 
if  this  increased  level  of  consumption  is  a 
short-term  event  or  whether  it  will  continue  in 
years  to  come. 

Until  the  winter  of  1973-74,  very  Httle  wood 
was  burned  for  heat  in  Southern  New  Eng- 
land, and  the  term  "fuelwood"  could  almost 
have  been  considered  a  misnomer.  Most  fuel- 
wood  was  burned  for  the  pleasant  effect  of  a 
fire  in  the  living-room  fireplace. 

In  1952  about  50  percent  of  the  roundwood 
produced  for  fuelwood  came  from  growing- 
stock  sources  while  in  1971  about  64  percent 
came  from  growing  stock.  The  most  apparent 
explanation  for  this  increase  in  the  use  of 
growing  stock  is  the  large  proportion  of  mate- 
rial removed  in  land-clearing  operations  that 
is  utilized  for  fuelwood.  Since  most  areas  that 
are  cleared  are  adjacent  to  suburban  areas. 


VtfATER 

With  an  average  annual  precipitation  range 
of  40  to  48  inches,  distributed  evenly  through- 
out the  year,  water  quantity  is  not  a  problem 
in  the  region.  However,  the  quality  of  water  in 
such  a  highly  industrialized  and  highly  popu- 
lated region  is  of  critical  importance. 

While  forests  may  actually  reduce  total 
water  yields  by  transpiration,  they  minimize 
peak  flows  by  promoting  water  infiltration 
into  the  soil  by  means  of  their  extensive  root 
systems.  This  infiltration  reduces  overland 
flow  and  thereby  reduces  erosion  and  stream 
sedimentation  It  also  helps  to  increase 
ground-water  supplies.  In  a  study  of  one 
stream  valley  in  Maryland  it  was  found  that 
forest  land  produced  about  50  tons  of  stream 
sediment  per  square  mile  per  year,  established 
urban  and  suburban  land  50  to  100  tons,  farm- 
land 1,000  to  5,000  tons,  and  land  stripped  for 
construction  25,000  to  50,000  tons  {Lull 
1971).  Thus  in  forested  areas,  stream  sedi- 
mentation is  substantially  lower  while  water 
infiltration  is  greater  than  for  other  land  uses. 

CLIMATE  AND 
ENVIRONMENT 

Thousands  of  people  each  summer  come  to 
Southern  New  England  for  their  vacations. 
Still  other  thousands  leave  Southern  New 
England's  cities  to  escape  into  the  country- 
side. One  of  the  reasons  they  do  this  is  be- 
cause it  is  cooler  there  than  in  the  cities.  Since 
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Southern  New  England  is  no  further  north 
than  Chicago  and  other  mid-continent  loca- 
tions that  are  known  for  their  hot,  sultry  sum- 
mers, and  because  the  prevailing  wind,  as  in 
all  of  North  America,  is  westerly  and  is  there- 
fore a  land  breeze,  the  relative  coolness  of  the 
region  cannot  be  ascribed  to  geography  alone. 

The  fact  is  that  the  abundance  of  forested 
land,  coupled  with  an  adequate  rainfall,  plays 
a  key  role  in  providing  the  region  with  a  much 
desired  summer  climate.  Since  heat  is  required 
to  evaporate  moisture,  trees  act  like  living  air 
conditioners.  It  has  been  estimated  that  a  sin- 
gle isolated  tree  can  transpire  100  gallons  of 
water  per  day.  Since  it  requires  230,000  K  cal. 
of  energy  in  the  form  of  heat  to  evaporate  this 
much  water,  a  tree  can  be  equated  to  five 
2,500  K  cal/hr.  air  conditioners  running  for 
20  hours  per  day  (Federer  1971). 

Another  effect  that  trees  have  on  climate  is 
the  absorption  and  scattering  of  solar  radia- 
tion—the shading  effect.  In  forested  areas 
night  temperatures  tend  to  be  warmer,  and 
the  frost-free  period  is  longer  than  it  would 
otherwise  be.  Conversely,  daytime  tempera- 
tures are  cooler  because  of  the  effects  of  evap- 
otranspiration.  Thus  trees  limit  the  daily 
temperature  variations. 

The  vacationer  is  often  heard  to  remark 
that  the  air  "seems  fresher"  or  "cleaner"  in  a 
forest  environment.  Though  some  of  this  feel- 
ing can  undoubtedly  be  ascribed  to  a  psycho- 
logical sense  of  well-being,  there  is  evidence 
that  trees  do  often  act  as  air  purifiers.  Urban 
areas  emit  or  produce  large  quantities  of  gas- 
eous pollutants- 

One  important  pollutant  is  ozone,  which  oc- 
curs naturally  in  the  atmosphere  in  small 
amounts,  but  is  very  unstable.  The  effect  of 
sunlight  on  automobile  exhaust,  however, 
often  causes  an  inversion  layer  of  ozone  to 
form  over  urban  areas.  It  has  been  shown  that 
evapotranspiration  is  directly  related  to  the 
uptake  of  ozone  and  thus  its  removal  from  the 
atmosphere  {Rich  1971).  However,  high  con- 
centrations of  ozone  cause  damage  to  foliage, 
particularly  in  conifers. 

Another  natural  component  of  air  that  can 
become  a  pollutant  is  carbon  dioxide.  This  gas 
is  produced  by  oxidation  and  respiration  in 
animals.  In  urban  areas  the  combustion  of  fos- 


sil fuels  and  the  absence  of  green  plants  per- 
mits a  buildup  of  carbon  dioxide.  All  green 
plants  use  carbon  dioxide  in  photosynthesis 
and  return  free  oxygen  to  the  atmosphere. 
Therefore  a  healthy,  vigorous  stand  of  trees 
acts  like  a  giant  air  purifier.  It  should  be 
pointed  out  that  because  decay  gives  off  car- 
bon dioxide  it  is  important  that  the  stand  be 
kept  in  a  healthy  condition.  Also,  because 
they  do  not  lose  their  needles  every  year  and 
because  they  carry  on  a  slow  rate  of  photosyn- 
thesis in  winter,  conifers  are  more  effective  at 
removing  carbon  dioxide  from  the  air  than  are 
hardwoods. 

Another  air  pollutant  that  is  a  byproduct  of 
urbanization  is  sulfur  dioxide.  Much  of  this 
gas  also  gets  into  the  atmosphere  by  the  com- 
bustion of  fossil  fuels.  Since  not  all  sources  of 
coal  and  oil  contain  high  percentages  of  sulfur, 
many  cities  have  prohibited  the  use  of  high 
sulfur  content  fuels  in  an  attempt  to  limit  em- 
ission of  sulfur  dioxide.  Trees  remove  sulfur 
dioxide  from  the  atmosphere.  However,  unlike 
carbon  dioxide,  sulfur  dioxide  is  not  beneficial 
to  the  plants,  and  in  fact  too  much  sulfur 
dioxide  can  be  extremely  harmful  to  the  trees. 

The  urban-industrial  complex  generates 
considerable  noise.  Some  writers  have  labled 
the  problem  "noise  pollution."  Because  of  the 
increasing  use  of  automobiles,  trucks,  and  jet 
aircraft,  the  noise  problem  is  growing  con- 
stantly. Cook  and  Van  Haverbeke  estimated 
that  the  noise  level  in  the  average  community 
has  increased  fourfold  in  the  past  20  years 
{Cook  and  Van  Haverbeke  1971).  It  has  been 
shown  that  trees  and  shrubs  can  act  as  buffers 
and  absorbers  of  sound.  A  forest  stand  can  ab- 
sorb from  6  to  8  decibels  per  100  feet  {Federer 
1971).  Thus  a  strip  of  dense  forest  interposed 
between  a  highway,  railroad  line,  or  industrial 
complex  and  a  residential  area  can  greatly  im- 
prove the  habitability  of  the  residential  com- 
munity and  probably  increase  property  values. 

In  addition  to  providing  a  sound  buffer, 
trees  also  provide  a  visual  screen  and  a  relaxant 
to  the  eyes.  Then  too,  if  the  source  of  noise  is 
visually  screened  from  view,  it  often  seems  less 
bothersome.  In  addition  to  reducing  glare,  the 
green  fohage  of  a  forest  stand  has  a  relaxing 
and  less  tiring  effect.  Note  the  extensive  use  of 
green  chalkboards  in  schools  and  green  tones 
in  offices  and  similar  work  areas. 
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The   forest    environment    provides    a    valuable    recreation 
resource. 


OUTDOOR  RECREATION 

According  to  the  U.  S.  Bureau  of  Sport 
Fisheries  and  Wildlife,  there  were  an  esti- 
mated 222,704  paid  hunting  license  holders 
and  436,053  paid  fishing  license  holders  in 
Southern  New  England  in  1972.  In  1970  the 
U.S.  Bureau  of  Sport  Fisheries  and  Wildlife 
estimated  that  nationally  each  hunter  spent 
approximately  9  days  afield  and  spent  $81 
during  the  hunting  season  or  $9  per  day  in  the 
field.  If  we  apply  these  national  estimates,  it 
means  that  these  hunters  spent  more  than  2 
million  days  hunting  and  spent  more  than  $18 
million  dollars  for  licenses,  equipment,  sup- 
plies, travel,  and  lodging. 

Since  licenses  are  not  required  for  salt-wa- 
ter fishing,  all  of  the  more  than  400,000  fisher- 
men fished  in  fresh-water  streams  and  ponds. 
These  sportsmen  spent  an  average  of  $6.30  per 
day  or  a  total  of  $127  per  season.  Since  they 
spent  an  average  of  21  days  each  fishing  dur- 
ing the  year,  this  means  they  spent  more  than 
$55  million  dollars  for  more  than  9  million  rec- 


reation-days of  fishing.  A  recreation-day  is  de- 
fined as  a  day  or  any  part  of  a  day  that  was 
spent  hunting  or  fishing. 

Hunting  and  fresh-water  fishing  recreation 
depend  on  forest  land  both  for  adequate  wild- 
life habitat  and  for  clean  fishable  streams  and 
ponds.  With  such  a  high  density  of  population, 
pressure  on  the  fish  and  wildlife  resource  in 
Southern  New  England  is  intense.  This  pres- 
sure calls  for  imaginative  planning  and  action 
by  the  state  fish  and  game  agencies  to  provide 
the  fish  and  game  resources  and  to  keep  lands 
available  for  this  form  of  recreation. 

Hiking,  camping,  and  picnicking  are  in- 
creasingly popular  forms  of  forest  recreation. 
In  1967  there  were  a  total  of  183  campgrounds 
in  Southern  New  England,  122  of  them  pri- 
vately owned.  The  growth  of  the  private 
campground  business  in  Southern  New  Eng- 
land has  been  phenomenal  in  recent  years.  In 
1961  there  were  only  13  commercial  camp- 
grounds in  the  region. 

State  parks  account  for  39,600  acres  of  for- 
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est  land  in  the  three-state  region.  This  land  is 
not  considered  as  commercial  forest  land  be- 
cause it  is  withdrawn  by  law  from  timber  har- 
vesting. In  addition  to  the  state  park  lands, 
there  are  over  440,000  acres  of  forest  land 
owned  by  various  public  agencies  that  are 
available  for  some  form  of  forest  recreation  al- 
though the  land  may  not  be  specifically  held 
for  recreation.  State  forests  account  for  296,- 
000  acres  of  this  total.  Other  lands  include 
town  forests,  public  reservations,  the  Metro- 
politan District  Commission  lands  in  Massa- 
chusetts, wildlife  refuges,  National  Park  Serv- 
ice lands,  state  fish  and  game  lands,  and  reser- 
voir watersheds. 


Timber  Supply 
Outlook 

It  has  been  pointed  out  earlier  that  the  de- 
mand for  timber  for  products  in  Southern 
New  England  has  declined  to  only  19.7  million 
cubic  feet  and  that  85  percent  of  all  the  tim- 
ber removed  is  removed  in  land-clearing  oper- 
ations. In  fact,  during  the  period  between  sur- 
veys, Southern  New  England  lost  an  average 
of  35,000  acres  of  commercial  forest  land  per 
year.  The  question  then  becomes  not  what  will 
the  future  supply  of  timber  be,  but  what  will 
commercial  forest  land  in  Southern  New  Eng- 
land be  like?  Can  we  expect  this  rate  of  land- 
clearing  to  continue,  and  will  timber  removals 
for  products  continue  to  decline?  In  this  sec- 
tion of  the  report  we  attempt  to  answer  these 
questions. 

All  long-range  projections  are  subject  to 
many  uncertainties.  Therefore,  the  result  of 
such  projections  can  be  considered  only  in  the 
light  of  the  basic  assumptions  that  must  pre- 
cede the  projections. 

In  this  projection  we  have  assumed  that 
land-clearing  will  decrease  at  the  rate  of  1,000 
acres  per  year  over  the  projection  period.  That 
is,  the  area  of  commercial  forest  land  lost  an- 
nually because  of  land-use  changes  will  drop 
steadily  from  35,000  acres  to  5,000  acres  in 
2002.  This  area  loss  is  translated  into  a  vol- 
ume loss  dependent  upon  the  average  volume 
per  acre  for  the  particular  year.  Total  product 


removals  other  than  from  sources  involving 
land-use  changes  are  assumed  to  hold  con- 
stant at  6.0  million  cubic  feet  per  year.  The 
reason  for  not  assuming  a  further  decline  in 
product  removals  is  that  this  volume  appears 
to  be  the  practical  minimum. 

The  annual  net  growth  minus  the  product 
removals  is  added  back  into  the  inventory  for 
those  acres  remaining.  Thus  the  average  vol- 
ume of  growing  stock  per  acre  in  Southern 
New  England  will  increase  from  about  1,200 
cubic  feet  in  1971  to  nearly  2,500  cubic  feet  in 
2002.  Since  growth  per  acre  is  a  function  of 
stand  density,  increases  in  volume  per  acre  in- 
fluence annual  net  growth  per  acre.  Because  of 
this  effect,  average  annual  net  growth  per  acre 
will  increase  from  nearly  44  cubic  feet  per  acre 
to  nearly  45  in  1986,  when  volume  per  acre 
will  be  over  1,800  cubic  feet.  Then,  however,  it 
will  begin  to  decline  as  this  optimum  stand 
density  is  past.  At  2,400  cubic  feet  per  acre, 
which  would  theoretically  be  reached  in  2000, 
growth  will  have  declined  to  43  cubic  feet  per 
acre  per  year  and  will  be  held  at  this  level  to 
the  end  of  the  projection  period. 

Under  these  assumptions,  the  area  of  com- 
mercial forest  land  in  Southern  New  England 
is  projected  to  decline  from  5  million  acres  in 
1972  to  4.4  million  in  2002.  Total  removals 


Figure  8. — Projected  growth,  removals,  and 
inventory  in  Southern  New  England,  1972- 
2002. 
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will  decline  from  52  million  cubic  feet  in  1971 
to  18  million  in  2020.  The  inventory  will 
nearly  double,  going  from  6.1  billion  cubic  feet 
in  1971  to  11.1  billion  in  2002.  Total  annual 
net  growth  will  decline  from  219  million  cubic 
feet  to  190  million. 

If  this  projection  holds,  we  can  expect  the 
forests  of  Southern  New  England  to  become 
typically  dense  sawtimber  stands.  The  projec- 
tion implicitly  assumes  that  there  will  not  be  a 
major  fire,  disease,  or  insect  outbreak.  With 
modern  fire-suppression  techniques,  plus  the 
fact  that  the  forests  of  Southern  New  England 
generally  are  less  flammable  than  most  other 
types,  the  assumption  about  fire  is  probably  a 
very  safe  one.  Such  is  not  the  case  for  insects 
and  disease.  As  stands  become  overstocked, 
they  become  more  susceptible  to  insect  or  dis- 
ease attack.  Thus  we  might  expect  continuing 
outbreaks  of  certain  forest  pests  and  disease. 


Management 
Opportunities 

The  forests  of  Southern  New  England  pre- 
sent the  forester  with  an  interesting  array  of 
opportunities  for  practicing  multiple-use  forest 
management.  Probably  in  no  other  region  of 
the  country  is  the  management  of  forests  for 
the  production  of  timber  products  of  such  a 
minor  consideration  and  the  management  of 
forests  for  their  amenity  values  of  such  major 
consideration  as  in  this  three-state  area.  Yet 
when  properly  managed  for  watershed  protec- 
tion, esthetics,  wildhfe  production,  and  recrea- 
tion, timber  products  will  be  a  byproduct. 

One  might  be  tempted  to  ask,  because  the 
production  of  timber  products  is  not  a  major 
forest-management  consideration  in  Southern 
New  England,  why  have  forest  management  at 
all?  Why  not  just  let  nature  take  care  of  the 
region's  forest  land?  Some  people  have  pro- 
posed large  "wilderness  areas"  in  the  East,  in 
which  man's  influence  would  be  kept  to  a  min- 
imum. 

Since  we  can  no  longer  tolerate  uncontrolled 
wildfire  or  uncontrolled  insect  and  disease  epi- 
demics, what  would  such  a  forest  eventually 
be  like?  In  a  humid  region  like  Southern  New 
England  the  northern  hardwood  forest  would 


eventually  reach  a  climax  of  almost  pure  beech 
and  hemlock  because  these  are  the  only  spe- 
cies in  this  forest  type  that  can  reproduce  and 
tolerate  the  kind  of  dense  shade  that  would 
develop.  Most  of  the  birches,  red  maple,  white 
ash,  pines,  and  practically  all  of  the  shrubs 
would  disappear.  Only  a  few  sugar  maples 
would  remain,  but  these  would  be  generally 
spindly,  weak  individuals  because  sugar  maple 
can  just  about  exist  under  dense  shade.  It 
should  be  noted  that  those  species  that  would 
be  eliminated  are  species  that  provide  the  vi- 
brant autumn  foliage  and  varied  textures  of 
bark  and  foliage  during  the  remainder  of  the 
year.  Many  shrubs  such  as  shadbush  and 
many  of  the  viburnums  would  be  unable  to 
survive  under  such  conditions. 

What  about  wildlife?  It  is  a  popular  miscon- 
ception that  the  early  settlers  found  dense, 
mature  forests  teaming  with  game.  Since  the 
forest  floor  in  mature,  dense  stands  is  nearly 
devoid  of  brush  and  herbaceous  vegetation, 
these  dense  stands  are  zoological  deserts.  To 
flourish,  wildhfe  species  need  a  mixture  of 
habitat  types.  Some  provide  food;  others,  nest- 
ing and  mating  areas;  others,  areas  suitable  for 
rearing  the  young;  and  still  others,  areas  for 
shelter  from  natural  enemies. 

Naturally,  not  all  species  require  the  same 
mixture  of  cover  types.  So  to  provide  for  a 
mixture  of  wildlife  species,  a  highly  varied 
mixture  of  cover  types  must  be  provided.  The 
mature,  dense  forest  provides  only  one— and 
not  a  very  good  one  at  that.  The  American  In- 
dian understood  this  well,  for  he  frequently 
set  large  forest  fires  both  to  drive  the  game  to- 
ward hunting  parties  and  to  create  conditions 
favorable  to  wildlife  as  the  burned-over  areas 
once  again  began  the  slow  progression  back  to 
mature  forest. 

Because  of  this  practice  the  Southern  New 
England  of  early  colonial  times  has  been  de- 
scribed as  an  open  park-like  area  with  trees 
scattered  here  and  there,  with  few  large  trees 
except  in  areas  too  wet  to  burn,  and  scattered 
sweet  pastures  that  attracted  deer. 

It  was  pointed  out  earlier  in  this  report  that 
trees  take  in  carbon  dioxide  from  the  atmos- 
phere and  release  free  oxygen.  However,  in  an 
overstocked,  stagnated  stand  or  an  unhealthy 
one  with  many  decaying  dead  or  dying  trees, 
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the  oxygen  demanded  by  decaying  material 
may  equal  that  produced  by  photosynthesis. 
Therefore,  for  a  forest  stand  to  achieve  the 
maximum  practical  oxygenation  effect,  it  must 
be  maintained  in  a  healthy  and  vigorous  con- 
dition. 

We  have  posed  a  highly  theoretical  situa- 
tion. Namely,  that  all  or  nearly  all  of  South- 
ern New  England's  forest  land  be  left  un- 
touched except  to  be  protected  from  fire,  in- 
sects, and  disease.  But  something  close  to  this 
could  happen  in  many  sections  of  the  region  if 
a  hands-off  preservationi^  approach  were 
taken. 

This  second  survey  of  Southern  New  Eng- 
land's forest  resource  has  provided  some  in- 
sights that  bear  on  this  problem.  Stand-size 
classes  are  about  evenly  distributed  now,  but 
the  first  inventory  revealed  a  high  proportion 
of  small-size  stands.  More  than  56  percent  of 
all  of  the  timber  removed  from  the  timber  in- 
ventory in  Southern  New  England  is  unused. 
Land  clearing  operations  and  other  nontimber 
production  removals  amount  to  more  than  85 
percent  of  all  the  timber  removed.  The  results 
of  the  landowner  survey  conducted  concur- 
rently with  this  survey  show  that  only  2  per- 
cent of  the  owners  of  forest  land  in  Southern 
New  England  own  their  land  for  timber  pro- 
duction. Many  own  land  for  investment,  while 
a  large  number  own  forest  land  simply  for  the 
enjoyment  of  it. 


To  be  successful,  a  forest-management  pro- 
gram for  Southern  New  England  must  be 
aimed  at  providing  nontimber  benefits  from 
forest  land.  Foresters  have  considerable 
knowledge  and  expertise  that  they  can  impart 
in  assisting  landowners  whose  objectives  are 
not  the  production  of  timber  products.  Forest- 
ers can  assist  landowners  in  developing  a  mix- 
ture of  land  uses  and  vegetation  that  is  con- 
sistent with  their  interests.  At  the  same  time, 
timber  will  be  produced  in  the  course  of  keep- 
ing stands  healthy  and  in  the  condition  de- 
sired by  the  owner. 
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Appendix 


DEFINITION  OF  TERMS 

Land  Area  Classes 

Land  area. —  (a)  Bureau  of  the  Census.  The 
area  of  dry  land  and  land  that  is  temporarily  or 
partly  covered  by  water,  such  as  marshes, 
swamps,  and  river  flood  plains;  streams,  sloughs, 
estuaries,  and  canals  that  are  less  than  Vs  statute 
mile  in  width;  and  lakes,  reservoirs,  and  ponds 
that  are  less  than  40  acres  in  area,  (b)  Forest 
Survey.  The  same  as  the  Bureau  of  the  Census, 
except  that  the  minimum  width  of  streams,  etc., 
is  120  feet,  and  the  minimum  size  of  lakes,  etc.,  is 
1  acre. 

Forest  land. — Land  that  is  at  least  16.7  percent 
stocked  (contains  at  least  7.5  square  feet  of  basal 
area )  by  forest  trees  of  any  size,  or  that  formerly 
had  such  tree  cover  and  is  not  currently  devel- 
oped for  nonforest  use.  ( Forest  trees  are  woody 
plants  that  have  a  well-developed  stem  and 
usually  are  more  than  12  feet  in  height  at  matu- 
rity.) The  minimum  area  for  classification  of  for- 
est land  is  1  acre. 

Commercial  forest  land. — Forest  land  that  is 
producing  or  capable  of  producing  crops  of  in- 
dustrial wood  (more  than  20  cubic  feet  per  acre 
per  year)  and  is  not  withdrawn  from  timber  utili- 
zation. (Industrial  wood:  all  roundwood  products 
except  fuelwood.) 

Noncommercial  forest  land. — Forest  land  that 
is  incapable  of  yielding  timber  crops  because  of 
adverse  site  conditions  (vmproductive  forest 
land),  and  productive  forest  land  that  is  with- 
drawn from  commercial  timber  use  (productive- 
reserved  forest  land) . 

Productive-reserved  forest  land. — Forest  land 
that  is  sufficiently  productive  to  qualify  as  com- 
mercial forest  land,  but  is  withdrawn  from  timber 
utilization  through  statute,  administrative  desig- 
nation, or  exclusive  use  for  Christmas-tree  pro- 
duction. 

Unproductive  forest  land. — Forest  land  that  is 
incapable  of  producing  20  cubic  feet  per  acre  per 
year  of  industrial  wood  under  natural  conditions, 
because  of  adverse  site  conditions. 

Nonforest  land. — Land  that  has  never  sup- 
ported forests,  and  land  formerly  forested  but 
now  in  nonforest  use  such  as  for  crops,  improved 
pasture,  residential  areas,  and  the  like. 

Ownership  Classes 

Federal. — Lands  (other  than  National  For- 
ests) that  are  administered  by  Federal  agencies. 

State. — Lands  that  are  owned  by  the  states  of 
Southern  New  England  or  leased  to  a  state  for  50 
years  or  more. 

County  and  municipal. — Lands  that  are  owned 
by  counties  and  local  public  agencies  or  munici- 
palities or  leased  to  them  for  50  years  or  more. 


Forest  industry. — Lands  that  are  owned  by 
companies  or  individuals  operating  wood-using 
plants. 

Farmer-owned. — Lands  that  are  owned  by  farm 
operators,  whether  part  of  the  farmstead  or  not. 
Excludes  land  leased  by  farm  operators  from  non- 
farm  owners. 

Miscellaneous  private. — Privately  owned  lands 
other  than  forest-industry  and  farmer-owned 
lands. 

Stand-size  Classes 

Stand. — A  growth  of  trees  (see  definitions 
under  "Tree  Classes")  on  a  minimum  of  1  acre  of 
forest  land  that  is  at  least  16.7  percent  stocked  by 
forest  trees  of  any  size. 

Sawtimber  stands. — Stands  that  are  at  least 
16.7  percent  stocked  with  growing-stock  trees, 
with  half  or  more  of  total  stocking  in  sawtimber 
or  poletimber  trees,  and  with  sawtimber  stocking 
at  least  equal  to  poletimber  stocking. 

Poletimber  stands. — Stands  that  are  at  least 
16.7  percent  stocked  with  growing-stock  trees,  of 
which  half  or  more  of  this  stocking  is  in  pole- 
timber  and/or  sawtimber  trees  and  with  pole- 
timber  stocking  exceeding  that  of  sawtimber. 

Sapling-seedling  stands. — -Stands  that  are  at 
least  16.7  percent  stocked  with  growing-stock 
trees,  of  which  more  than  half  of  the  stocking  is 
saplings  and/or  seedlings. 

Nonstocked  areas. — Commercial  forest  land 
that  is  less  than  16.7  percent  stocked  with  grow- 
ing-stock trees. 

Stocking  Classes 

Stocking. — ^The  degree  of  occupancy  of  land  by 
trees,  measured  in  terms  of  basal  area  of  trees  in 
a  stand  compared  to  the  minimum  basal  area  of 
trees  required  to  utilize  fully  the  growth  potential 
of  the  land.  The  actual  stocking  at  a  point  was 
evaluated  against  a  standard  of  75  square  feet  of 
basal  area  per  acre  (see  definition  of  basal  area 
under  "Tree  Measurement  and  Volume").  The 
stocking  percentage  for  a  sample  plot  is  the  ag- 
gregate of  the  stocking  for  each  of  the  10  points. 
Three  categories  of  stocking  are  used: 

All  live  trees. — These  are  used  in  the  classi- 
fication of  forest  land  and  forest  types. 

Growing-stock  trees. — These  are  used  in  the 
classification  of  stand-size  classes. 

Desirable  trees. — These  are  used  in  the  clas- 
sification of  area-condition  classes. 

The  degree  of  plot  stocking  is  viewed  as  a 
range  of  values  rather  than  single  points.  A  fully 
stocked  stand  lies  within  the  range  of  100  to  133 
percent  of  the  basal-area  standard.  An  over- 
stocked stand  contains  more  than   133  percent. 
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The  range  for  medium  stocking  is  60  to  100  per- 
cent and  for  poor  stocking  is  16.7  to  60  percent  of 
the  basal-area  standard.  Forest  land  with  less 
than  16.7  percent  of  the  basal-area  standard  is 
classed  as  nonstocked. 

Tree  Classes 

Forest  trees. — Woody  plants  that  have  a  well- 
developed  stem  and  usually  are  more  than  12  feet 
in  height  at  maturity. 

Commercial  species. — Tree  species  that  are 
presently  or  prospectively  suitable  for  industrial 
wood  products.  Excludes  species  of  typically 
small  size,  poor  form,  or  inferior  quality,  such  as 
hawthorn  and  sumac. 

Growing-stock  trees. — Live  trees  of  commercial 
species  that  are  classified  as  sawtimber,  poletim- 
ber,  saplings,  and  seedlings;  that  is,  all  live  trees 
of  commercial  species  except  rough  and  rotten 
trees.  (See  definitions  under  "Class  of  timber.") 

Acceptable  trees. — Growing-stock  trees  of  com- 
mercial species  that  meet  specified  standards  of 
size  and  quality,  but  do  not  qualify  as  desirable 
trees. 

Desirable  trees. — Growing-stock  trees  of  com- 
mercial species  (a)  that  have  no  serious  quality 
defects  that  limit  present  or  prospective  use  for 
timber  products,  (b)  that  are  of  relatively  high 
vigor,  and  (c)  that  contain  no  pathogens  that 
may  result  in  death  or  serious  deterioration  be- 
fore rotation  age. 

Rotten  trees. — Live  trees  of  commercial  species 
that  do  not  contain  at  least  one  12-foot  sawlog  or 
two  noncontiguous  sawlogs,  each  8  feet  or  longer, 
now  or  prospectively,  and  do  not  meet  regional 
specifications  for  freedom  from  defect  primarily 
because  of  rot;  that  is,  when  more  than  50  per- 
cent of  the  cull  volume  in  a  tree  is  rotten. 

Rough  trees. —  (a)  The  same  as  above,  except 
that  rough  trees  do  not  meet  regional  specifica- 
tions for  freedom  from  defect  primarily  because 
of  roughness  or  poor  form,  and  (b)  all  live  trees 
that  are  of  noncommercial  species. 


Site-quality  Classes 

Site  class. — A  classification  of  forest  land  in 
terms  of  inherent  capacity  to  grow  crops  of  in- 
dustrial wood.  Classifications  are  based  upon  the 
mean  annual  growth  of  growing  stock  attainable 
in  fully  stocked  natural  stands  at  culmination  of 
mean  annual  growth. 

Forest  Types 

Forest  type. — A  classification  of  forest  land 
based  upon  the  species  forming  a  plurality  of 
basal  area  of  live  trees.  The  many  local  forest 
types  in  Southern  New  England  were  combined 
into  the  following  major  forest  types: 

.White  pine — red  pine — hemlock. — Forests  in 
which  eastern  white  pine,  red  pine,  or  hemlock, 
singly  or  in  combination,  make  up  a  plurality  of 


the  stocking.  ( Common  associates  include  aspen, 
birch,  and  maple. ) 

Spruce — fir. — Forests,  in  which  spruce  or  true 
firs,  singly  or  in  combination,  comprise  a  plural- 
ity of  the  stocking.  (Common  associates  include 
white  cedar,  tamarack,  maple,  birch,  and  hem- 
lock.) 

Pitch  pine — eastern  redcedar. — Forests  in 
which  pitch  pine  or  eastern  redcedar,  singly  or  in 
combination,  make  up  a  plurality  of  the  stocking. 
(  Common  associates  include  oak  and  hickory. ) 

Oak — pine. — Forests  in  which  oaks  or  hickory, 
singly  or  in  combination,  make  up  a  plurality  of 
the  stocking,  but  in  which  pitch  pine  and/or  east- 
ern redcedar  make  up  25  to  50  percent  of  the 
stocking. 

Oak — hickory. — Forests  in  which  oaks  or  hick- 
ory, singly  or  in  combination,  make  up  a  plural- 
ity of  the  stocking,  except  where  pitch  pine  and/ 
or  eastern  redcedar  make  up  25  to  50  percent,  in 
which  case  the  stand  would  be  classified  oak-pine. 
( Common  associates  include  yellow-poplar,  elm, 
and  red  maple. ) 

Elm — ash — red  maple. — Forests  in  which  elm, 
ash,  or  red  maple,  singly  or  in  combination,  make 
up  a  plurality  of  the  stocking.  (Common  asso- 
ciates include  beech  and  sugar  maple.) 

Maple — beech — birch. — Forests  in  which  sugar 
maple,  beech,  or  yellow  birch,  singly  or  in  combi- 
nation, make  up  a  plurality  of  the  stocking. 
(Common  associates  include  sweet  birch,  black 
cherry,  hemlock,  and  white  pine.) 

Aspen — birch. — Forests  in  which  aspen,  paper 
birch,  or  gray  birch,  singly  or  in  combination, 
comprise  a  plurality  of  stocking.  (Common  asso- 
ciates include  maple  and  balsam  fir.) 

Class  of  Timber 

Softwoods. — Coniferous  trees  that  are  usually 
evergreen,  having  needles  or  scalelike  leaves. 

Hardwoods. — Dicotyledonous  trees  that  are 
usually  broad-leaved  and  deciduous. 

Sawtimber  trees. — Live  trees  of  commercial 
species,  (a)  that  are  of  the  following  minimum 
diameters  at  breast  height — softwoods  9.0  inches 
and  hardwoods  11.0  inches,  and  (b)  that  contain 
at  least  one  12-foot  or  two  noncontiguous  8-foot 
merchantable  sawlogs  and  that  meet  regional 
specifications  for  freedom  from  defect. 

Poletimber  trees. — Live  trees  of  commercial 
species  that  meet  regional  specifications  of  sound- 
ness and  form,  and  are  at  least  5.0  inches  dbh  but 
are  smaller  than  sawtimber  size. 

Saplings. — Live  trees  of  commercial  species 
that  are  1.0  to  5.0  inches  in  diameter  at  breast 
height  and  of  good  form  and  vigor. 

Seedlings. — Live  trees  of  commercial  species 
that  are  less  than  1.0  inch  in  diameter  at  breast 
height  and  are  expected  to  survive. 

Rough  and  rotten  trees. — See  definitions  under 
"Tree  Classes." 
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MAJOR  FOREST  TYPES  OF  SOUTHERN 


LAND 


I 


Oak-Hickory 
Elm-Ash-Red  Maple 
Maple-Beech-Birch 
Aspen-Gray  Birch 


Timber  Measurement 
and  Volume 

Basal  area. — The  area  in  square  feet  of  the 
cross-section  at  breast  height  of  a  single  tree,  or 
of  all  the  trees  in  a  stand,  usually  expressed  as 
square  feet  of  basal  area  per  acre. 

Board  foot. — A  unit  of  lumber  measurement  1 
foot  long,  1  foot  wide,  and  1  inch  thick,  or  its 
equivalent.  By  forest-survey  convention,  soft- 
woods less  than  9.0  inches  dbh  and  hardwoods 
less  than  11.0  inches  dbh  do  not  contain  board- 
foot  volume. 

Diameter  at  breast  height  (dbh). — The  diame- 
ter outside  bark  of  a  standing  tree  measured  at 
41/2  feet  above  the  ground. 

Growing-stock  volume. — Net  volume,  in  cubic 
feet,  of  live  growing-stock  trees  that  are  5.0 
inches  dbh  and  over,  from  a  1-foot  stump  to  a 
minimum  4.0-inch  top  diameter  outside  bark  of 
the  central  stem,  or  to  the  point  where  the  central 
stem  breaks  into  limbs.  Net  volume  equals  gross 
volume  less  deduction  for  rot  and/or  sweep  and 
crook. 

International  y4-inch  rule. — A  log  rule,  or  for- 
mula, for  estimating  the  board-foot  volume 
of  logs.  Stated  mathematically,  the  formula  is 
[  {  p^  X  0.22  1  -  0.71  D]  X  0.904762  for  4-foot 
sections,  where  D  =  the  diameter  inside  bark  at 
the  small  end  of  the  4-foot  section.  The  Inter- 
national i/i-inch  rule  is  used  as  the  USDA  For- 
est Service  standard  log  rule  in  the  northeastern 
United  States. 

Standard  cord. — A  unit  of  measure  for  stacked 
bolts  of  wood,  encompassing  128  cubic  feet  of 
wood,  bark,  and  air  space.  Cord  estimates  can  be 
derived  from  cubic-foot  estimates  of  growing 
stock  by  applying  an  average  factor  of  80  cubic 
feet  of  wood  (inside  bark)  per  rough  cord. 

Sawtimber  volume. — Net  volume  in  board  feet. 
International  1/4-inch  rule,  of  merchantable  saw- 
logs  in  live  sawtimber  trees.  Net  volume  equals 
gross  volume  less  deductions  for  rot,  sweep,  and 
other  defects  that  aflfect  use  for  lumber. 

Sawlog. — A  log  that  meets  minimum  standards 
of  diameter,  length,  and  defect,  including  logs  at 
least  8  feet  long,  and  with  a  minimum  diameter 
inside  bark  of  6  inches  for  softwoods  and  8  inches 
for  hardwoods.  (See  specifications  under  "Log 
Grade  Classification.") 

Sawlog  portion. — That  part  of  the  bole  of  a 
sawtimber  tree  between  a  1-foot  stump  and  the 
sawlog  top. 

Sawlog  top. — The  point  on  the  bole  of  a  saw- 
timber tree  above  which  a  sawlog  cannot  be  pro- 
duced. The  minimum  sawlog  top  is  7.0  inches  dob 
(diameter  outside  bark)  for  softwoods  and  9.0 
inches  dob  for  hardwoods. 

Upper-stem  portion. — That  part  of  the  main 
stem  or  fork  of  a  sawtimber  tree  above  the  sawlog 
top  to  a  diameter  of  4.0  inches  outside  bark  or  to 
the  point  where  the  main  stem  or  fork  breaks  into 
limbs. 


Log  Grade  Classification 

Log  grades  are  a  classification  of  logs  based  on 
external  characteristics  as  indicators  of  quality  or 
value.  The  log-grade  standards  and  grading  sys- 
tems for  softwood  and  hardwood  species  used  in 
this  forest  survey  of  Southern  New  England  are 
shown  in  the  following  specifications: 


METHODS   USED   TO   DETERMINE 
SCALING  DEDUCTION 

(Examples  based  on  an  S-fool  log  with  20-inch 
scaling  diameter) 


If  section  of  bole  is  affected,  deduct  percent  of  log 
length  affected. 


Example  - 


25  percent  cull 


If  sector  is  affected,  multiply  percent  of  circle  times 
percent  of  length. 

60°         3 

Example:  x  —  =  6  percent  cull 

360°        8 


n 


Tk 


For  a  crook,  multiply  proportion  of  diameter  dis- 
placed times  proportion  of  log  length  affected  by 
crook.* 

10        2 
Example:  —  x  —  =12  percent  board-foot  cull 
20        8 


For  a  sweep,  determine  sweep  departure  and  sub- 
tract 1  inch  for  8-foot  logs  or  2  inches  for  16-foot 
logs.  Divide  by  log  diameter. 


Example: 


1 


20 


;  35  percent  board-foot  cull** 


J^^l^j; 


\^ 8' -^ 

For  interior  cull,  square  out  interior  cull  as  a  per- 
cent of  total  volume  of  the  section.  For  board-foot 
cull,  add  1  inch  to  width  and  to  thickness;  for  cubic 
foot  cull,  use  actual  dimensions  of  rot.  For  board-foot 
cull  divide  width  and  thickness  by  the  scaling  diam- 
eter (average  d.i.b.,  small  end)  minus  1;  for  cubic- 
foot  cull,  divide  by  scaling  diameter.  Multiply  frac- 
tions by  percent  of  log  affected. 

8X  10  2  ,.    ,     .      „ 

Example-  X  —  =  6  percent  cubic-foot  cull 

20-1  8 

*  No  reduction  of  cubic-foot  volume  will  be  made. 

**  If  a  straight  line  between  A  and  B  falls  out- 
side the  bark,  the  affected  section  is  over  50  percent 
cull  in  board  feet. 
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SOUTHERN  PINE  LOG  GRADES 


Grade  factor 

Grade 

1 

2 

3 

4 

Minimum  diameter 

17" 

10" 

6" 

6" 

Maximum  K  value 

1/5D 

1/2D 

None 

None 

Minimum  specification 
on  bad  knots 

Any  bad  knots  present  are 
localized  in  section  not  ex- 
ceeding   Vi"    circimaference 
and  length. 

No 
limit 

a.  Lower  one  grade  any  log,  not  grade  4,  having  3  inches  or  more  of  sweep  if  such 
sweep  is  Va  or  more  of  log  diameter. 

b.  Lower  one  grade  any  log,  not  grade  4,  if  heart-rot   fruiting   has   occurred   or   is 
imminent,  as  indicated  by  conk  or  visible,  massed,  heart-rot  hyphae. 

K  =  number  of  overgrown  knots  plus  sum  of  diameters  of  sound  knots  plus  twice  sum 

of  diameters  of  unsound  knots. 
Bad  knot:    A  knot  with  diameter   >    D/6,   or  an   unsound   knot    (advance   decay   or   a 
hole  >  V4"  and  2"  or  more  deep). 

Source:    Forest  Service  Log  Grades  for  Southern   Pine.   SE.   Forest  Exp.   Sta.,   U.S. 
Forest  Serv.  Res.  Paper  SE-11,  1964. 


WHITE  PINE  LOG  GRADES 

{Unpublished  trial  specifications,  revised  1963) 


Minimum  size 

Defect  allowance 

Sweep       Total  cull 
or            including 
crook            sweep 

-  Maximum 
weevil 
injury 

Allowable  knot  size 

Log 
grade 

Diameter             Length^ 

(inches)  on  3  best 
faces  or  minimum  clear- 
ness on  4  faces 

Inches                  Feet 
12&13                      8-16 

Percent 
20 

Percent 
50 

Number 
0 

Inches 
4  faces  free  of  knots  1/2"  or 
larger  full  length  of  log. 

No.   1 

14+                         10-16 

20 

50 

0 

2  faces  free  of  knots  V^"  or 
larger  full  length  of  log,  or 
4  faces  free  of  knots  V2"  or 
larger  50  percent  length  of 
log  (6'  minimum  length)-. 

Sound   red   knots    <    '   D/6 
and  no  larger  than  3". 

Black  knots: 

No.  2 

6+                           8-16 

30 

50 

0 

Butt  logs  <  D/12  and  no 
larger  than  11/2"- 

Upper  logs    <    D/10   and 

no  larger  than  IV^". 

or 

4  faces  free  of  knots  V2"  or 

larger  50  percent  length  of 

log. 

No.  3 

6-f-                            8-16 

40 

50 

8'  logs: 
1  weevil 

Sound  red  knots  <  D/3  and 
no  larger  than  5". 

10'+  logs: 
2  weevils 

Black  knots  <  D/6  and  no 
larger  than  IVi"- 

No.  4 

6+                           8-16 

50 

50 

No  limit 

No  limit. 

'  Plus  trim. 

'  If  the^um  of  the  diameters  of  sound  red  knots  plus  2x   (sum  of  the  diameters  of  dead  or  black  knots)  in 

inches  is  <  ^2  the  diameter  of  the  log  (in  inches). 
'  <  means  equal  to  or  less  than. 
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SPRUCE,  FIR,   HEMLOCK,  TAMARACK,   AND   CEDAR   LOG   GRADE 

(Minimum  merchantability  specifications) 


Minimum  size 


Log 

grade 


Defect  allowance 


Diameter^ 


Length- 


Sweep 

or 
crook 


Total 
deduction 


Other 
requirements 


Inches 
10-12 


Feet 
8-16  in 
2-foot 
multiples 


Percent 
25 


Percent 
50 


Sound  knots  not  over  2  inches 
in  diameter  permitted.  Shake 
permitted  up  to  20  percent  of 
gross  scale  if  not  combined 
with   other   serious   defects. 


134- 


8-16  in 

2-foot 

multiples 


25 


50 


Sound  knots  not  over  3  inches 
in  diameter  permitted.  Shake 
permitted  up  to  20  percent  of 
gross  scale  if  not  combined 
with  other  serious  defects. 


^  At  small  end  of  log. 
'  Without  trim. 


HARDWOOD    FACTORY    LUMBER    LOG-GRADE    SPECIFICATIONS 

(From  U.S.  Forest  Products  Laboratory  Report  D  1737) 


r^-mnA^  f 

_*-,      ^  A 

Specifications 

Log  Grade  1 

Log  Grade  2 

Log  Grade  3 

Position  in  tree 

Butts 
only 

Butts  &  uppers 

Butts  &  uppers 

Butts  & 
uppers 

Minimum  diameter  (inches) 

13-15^ 

16-19 

20+ 

11- 

12+ 

8+ 

Minimum  length  (feet) 

10 -f 

10+ 

10+ 

10+ 

8-9 

10-11 

12+ 

8+ 

Min.  length  (ft.) 

7 

5 

3 

3 

3 

3 

3 

2 

Clear  cuttings** 
on  each  of  the 
3  best  faces 

Max.  number 

2 

2 

2 

2 

2 

2 

3 

— 

Min.  yield  in 
face  length 

5/6 

5/6 

5/6 

% 

% 

% 

% 

V2 

Max.  sweep  and  crook  allowance 
(percent  of  gross  volume) 

15 

30 

50 

Max.  cull  and  sweep  allowance 
(percent  of  gross  volume) 

40' 

50* 

50 

*  End  defects,  although  not  visible  in  standing 
trees,  are  important  in  grading  cut  logs.  In- 
structions for  dealing  with  this  factor  are  con- 
tained in  Forest  Prod.  Lab.  Rpt.  D  1737. 

*  *  A  clear  cutting  is  a  portion  of  a  face  free  of 
defects,  extending  the  width  of  the  face.  A  face 
is  one-fourth  the  surface  of  the  log  as  divided 
lengthwise. 


'  Ash  and  basswod  butts  can  be  12  inches  if  otherwise 
meeting  requirements  for  small  No.  I's. 

-  10-inch  logs  of  all  species  can  be  No.  2  if  otherwise 
meeting  requirements  for  small  No.  I's. 

'  Otherwise  No.  1  logs  with  41-50  percent  cull  can  be 
No.  2. 

'  Otherwise  No.  2  logs  with  51-60  percent  cull  can  be 
No.  3. 


Source:   A  Guide  to  Hardwood  Log  Grading  (pg  11),  NE.  Forest  Exp.  Sta.,  Upper  Darby,  Pa.  1965. 
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HARDWOOD  CONSTRUCTION  LOG  SPECIFICATIONS 


Grade  factors 

Specifications 

Position  in  tree 

Butts  and  uppers 

Scaling  diameter  (inches) 

8+ 

Length,  without  trim  (feet) 

8+ 

Clear  cuttings 

No  requirements:   not  graded  on  cutting  basis. 

Max.  sweep  allowance 

One-fourth  d.i.b.  of  small  end  for  half  logs,  and  one- 
half  d.i.b.  for  logs  16  feet  long. 

Single  knots 

Any  number,  if  none  has  an  average  collar  diameter 
that  is  more  than  one-third  of  log  diameter  at  point 
of  occurrence. 

Sound  surface 

defects 

permitted 

Whorled  knots 

Any  number,  provided  the  sum  of  the  collar  diam- 
eters does  not  exceed  one-third  the  log  diameter 
at  point  of  occurrence. 

Holes 

Any  number  not  exceeding  knot  specifications  if  they 
do  not  extend  more  than  3  inches  into  the  contained 
tie  or  timber. 

Unsound  surface 

defects 

permitted** 

Any  number  and  size  if  they  do  not  extend  into  contained  tie  or  timber.  If  they 
extend  into  contained  tie  or  timber,  they  shall  not  exceed  size,   number,  and 
depth  of  limits  for  sound  defects. 

*  Knot  collar  is  the  average  of  the  vertical  and  horizontal  diameters  of  the  limb  or  knot  swelling  as  meas- 
ured flush  with  the  surface  of  the  log. 
**  Interior  defects  are  not  visible  in  standing  trees.  They  are  considered  in  grading  cut  logs.  No  interior  de- 
fects are  permitted  except  one  shake  not  more  than  one-third  the  width  of  the  contained  tie  or  timber,  and 
one  split  not  more  than  5  inches  long. 

Source:    A  Guide  to  Hardwood  Log  Grading,    (pg.  28),  NE.  Forest  Exp.  Sta.,  Upper  Darby,  Pa.  1965. 


Annual  Net  Growth 
and  Timber  Removals 

Average  annual  net  growth  of  growing  stock. — 
The  change  (resulting  from  natural  causes)  in 
volume  of  sound  wood  in  sawtimber  and  pole- 
timber  trees  during  the  period  between  surveys, 
divided  by  the  length  of  the  period.  ( Components 
of  annual  net  growth  of  growing  stock  include  the 
increment  in  net  volume  of  trees  present  at  the 
beginning  of  the  period  and  surviving  to  its  end, 
plus  net  volume  of  trees  reaching  poletimber  size 
during  the  period,  minus  the  net  volume  of  trees 
that  died  during  the  period,  minus  the  net  vol- 
ume of  trees  that  became  rough  or  rotten  trees 
during  the  period,  cull  increment. ) 

Average  annual  ingrowth  of  growing  stock. — 
The  net  cubic-foot  volume  of  trees  now  classed  as 
growing  stock  that  were  less  than  5.0  inches  dbh 
on  the  initial  survey,  divided  by  the  length  of  the 
period  between  surveys. 

Average  annual  mortality  of  growing  stock. — 
The  net  cubic-foot  volume  removed  from  the 
growing  stock  because  of  death  from  natural 
causes  during  the  period  between  surveys,  di- 
vided by  the  length  of  the  period  between  surveys. 

Average  annual  growing-stock  removals. — The 
net  cubic-foot  volume  of  growing-stock  trees  har- 
vested or  killed  in  logging,  cultural  operations 
such  as  timber-stand  improvement,  land-clearing, 
or  changes  in  land  use  during  the  period  between 
surveys,  converted  to  an  annual  basis. 


Average  annual  net  growth  of  sawtimber. — The 
change  (resulting  from  natural  causes)  in  net 
board-foot  volume  of  sawtimber  during  the  period 
between  surveys,  divided  by  the  length  of  the  pe- 
riod. ( Components  of  annual  net  growth  of  saw- 
timber include  the  increment  in  net  volume  of 
sawtimber  trees  present  at  the  beginning  of  the 
period  and  surviving  to  its  end,  plus  the  net  vol- 
ume of  trees  reaching  sawtimber  size  during  the 
period,  minus  the  net  volume  of  sawtimber  trees 
that  died  during  the  period,  minus  the  net  vol- 
vime  of  sawtimber  trees  that  became  rough  or  rot- 
ten trees  during  the  period  between  surveys,  cull 
increment. ) 

Average  annual  ingrowth  of  sawtimber. — The 
net  board-foot  volume  of  trees  now  classed  as 
sawtimber  that  were  not  tallied  as  such  on  the  in- 
itial survey,  divided  by  the  length  of  the  period 
between  surveys. 

Average  annual  mortality  of  sawtimber. — The 
net  board-foot  volume  removed  from  live  sawtim- 
ber by  death  from  natural  causes  during  the  pe- 
riod between  surveys,  divided  by  the  length  of 
the  period  between  surveys. 

Average  annual  sawtimber  removals. — The  net 
board-foot  volume  of  sawtimber  trees  harvested 
or  killed  in  logging,  cultural  operations  such  as 
timber-stand  improvement,  land-clearing,  or 
changes  in  land  use  during  the  period  between 
surveys,  converted  to  an  annual  basis. 

Cull  increment. — The  net  volume  of  growing- 
stock  trees  on  the  initial  inventory  that  had  be- 
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come  rough  or  rotten  trees  by  the  time  of  the  sec- 
ond inventory. 

Logging  residues. — The  unused  growing-stock 
volume  of  trees  cut  for  products  and  the  total 
growing-stock  volume  of  trees  destroyed  in  the 
course  of  logging  but  not  removed  for  products. 

Other  removals. — The  growing  stock  volume  of 
trees  that  were  removed  from  the  inventory  (and 
not  used  for  products)  by  cultural  operations 
(weeding,  thinning,  etc.),  land-clearing,  and  re- 
classification of  some  commercial  forest  land  as 
noncommercial  forest  land. 

Plant  byproducts. — Wood  products  such 
as  slabs,  edgings,  and  veneer  cores  that  are  ob- 
tained incidental  to  the  production  of  timber 
products  and  are  utilized  in  the  manufacture  of 
other  timber  products.  (Bark  is  not  included. ) 

Plant  residues. — Wood  material  produced  inci- 
dental to  the  production  of  timber  products  but 
not  utilized. 

Roundwood  products. — Logs,  bolts,  or  other 
round  sections  cut  from  growing  stock  or  non- 
growing  stock  for  industrial  or  nonindustrial  uses. 

Timber  products. — Roundwood  products  and 
plant  byproducts  from  all  sources. 

Timber  removals. — The  growing-stock  volume 
of  trees  removed  from  the  inventory  for  round- 
wood  products,  plus  logging  residues  and  other 
removals. 


FOREST -SURVEY  METHODS 

The  Northeastern  Forest  Experiment  Station's 
Forest  Survey  project  used  the  sampling-with- 
partial  replacement  (SPR)  design  in  the  reinven- 
tory  of  Southern  New  England's  timber  resource. 
With  this  design,  estimates  of  forest  area  and 
timber  volume  were  made  by  combining  a  sub- 
sample  of  remeasured  plots,  a  regression  updating 
of  the  initial  inventory,  and  a  new  independent 
photo-  and  ground-plot  inventory.  Thus  the  SPR 
design,  by  combining  two  independent  estimates 
of  the  inventory,  yields  a  better  estimate  of  the 
timber  resource  at  a  given  cost. 

One  estimate  is  based  on  the  updating  of  the 
initial  surveys  (1953).  This  required  the  re- 
measurement  of  482  initial  inventory  ground  plots 
(Rhode  Island  86,  Connecticut  146,  and  Massa- 
chusetts 250 ) .  With  these  area-change  and  cur- 
rent-volume estimates  obtained  from  the  re- 
measured  sample  plots,  regression  techniques  were 
used  to  update  all  the  initial  ground  and  photo 
plots  to  obtain  an  independent  estimate  of  cur- 
rent timber  volume  and  forest  area. 

The  second  estimate  is  also  based  on  a  large 
photo-plot  sample  with  a  subsample  of  ground 
plots.  For  the  second  estimate  the  most  recent 
aerial  photography  coverage  of  Southern  New 
England  was  used.  Photo  plots  were  pinpointed 
on  each  photograph  to  provide  a  uniformly  distri- 
buted sample  of  the  area.  Each  photo  plot  was  ex- 
amined stereoscopically  and  classified  as  either 
forest  or  nonforest  land.  Those  classified  as  forest 
land  were  further  stratified  into  cubic-foot-vol- 
ume-per-acre  classes.  A  subsample  of  these  photo 
plots  (784)  was  measured  on  the  ground  (Rhode 


Island  106,  Connecticut  349,  and  Massachusetts 
329 ) .  This  subsample  of  ground  plots  was  sel- 
ected to  be  proportional  to  the  area  in  each  photo 
strata.  From  this  ground  measurement,  estimates 
of  the  mean  and  variance  of  each  photo  class 
were  obtained.  These  means  were  expanded  by 
the  photo-strata  areas  to  yield  a  second  in- 
dependent estimate  of  forest  area  and  timber 
volume. 

The  final  estimates  of  current  forest  area  and 
timber  volume  were  developed  by  combining 
these  two  independent  estimates.  The  combina- 
tion process  consisted  of  weighting  each  estimate 
by  the  reciprocal  of  its  variance  and  then  adding 
them.  The  associated  sampling  error  for  this  new 
estimate  was  also  obtained.  These  combined  to- 
tals were  partitioned  into  the  various  categories 
of  area  and  volume  (volume  by  species  and  dbh 
class ) ,  using  the  data  obtained  from  the  new 
ground-plot  sample. 

In  addition  to  estimating  current  timber  vol- 
ume and  forest  area,  the  forest  survey  of  South- 
ern New  England  was  designed  to  obtain  an  esti- 
mate of  the  components  of  average  annual  change 
during  the  period  between  the  initial  and  current 
inventories.  The  parameters  of  interest  include 
area  change  from  forest  to  nonforest  and  vice 
versa,  timber  growth,  timber  removals,  and  tim- 
ber mortality.  All  this  information  was  obtained 
from  the  remeasured  plots.  The  timber-change 
parameters  were  obtained  by  a  tree-by-tree  recon- 
ciliation of  each  remeasured  plot.  The  reconcilia- 
tion code  for  each  remeasured  tree  was  used  to 
make  estimates  of  the  parameters  of  change,  by 
species.  The  estimates  of  change  were  expressed 
as  average  annual  figures  by  dividing  the  totals 
for  the  period  by  the  number  of  years  between 
measurements.  These  estimates  were  then  used  in 
the  computations  of  annual  net  growth,  mortality, 
and  removals  for  1971. 


Remeasured -Plot  Phase 

The  initial  forest  inventory  of  Southern  New 
England  consisted  of  a  large  photo-plot  sample 
plus  a  ground  measurement  of  a  subsample  of 
these  photo  plots.  (At  the  initial  survey,  the 
ground  plots  were  selected  according  to  optimum 
allocation  for  volume  estimation. )  The  photo 
plots  were  stratified  according  to  land  use  as  for- 
est or  nonforest.  The  forest  plots  were  further 
classified  into  volume  classes.  A  total  of  872 
ground  plots  were  measured  by  field  crews  during 
this  first  inventory.  These  ground  samples  were 
1/5-acre  circular  plots.  .   . 

At  this  second  measurement  occasion,  482  ini- 
tial ground  plots  (including  127  nonforest  plots) 
were  revisited.  The  plot  center  was  relocated  for 
each  remeasured  plot.  On  those  plots  that  were 
forested,  all  the  trees  on  the  1/5-acre  were  tallied. 
The  new  tally  was  reconciled  with  the  initial 
tally  to  account  for  every  tree  at  both  occasions. 

New  Ground-Plot  Phase 

The  source  of  the  new  independent  estimates  of 
volume  and  forest  area  was  a  new  photo  stratifi- 
cation with  a  subsample  of  ground  measurements. 
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The  photo  sample  of  Southern  New  England  con- 
sisted of  about  26,253  photo  points  on  the  latest 
available  aerial  photography.  A  subset  of  784  of 
these  photo  plots,  including  265  nonforest  plots, 
was  located  on  the  ground.  Land  use  was  verified 
and  tree-measurement  data  were  recorded  for  the 
519  forest  plots.  Unlike  the  initial  inventory,  in 
which  fixed-radius  1/5-acre  plots  were  tallied,  the 
new  ground  plots  consisted  of  a  cluster  of  10 
prism  points  systematically  covering  approxi- 
mately 1  acre.  At  each  point,  trees  were  selected 
for  tally  by  using  a  prism  with  a  basal-area  factor 
of  37.5.  Area-attribute  data  were  also  tallied  at 
each  of  the  10  points. 

Data  Processing 

Field-tally  data  consisting  of  plot  and  individ- 
ual-tree information  were  processed  and  compiled 
into  various  tables,  using  FINSYS — Forest  In- 
ventory System — on  modem  large-capacity  high- 
speed computers. 

FINSYS  is  a  data-processing  system  consisting 
primarily  of  a  series  of  computer  programs  that 
was  developed  by  the  Northeastern  Forest  Exper- 
iment Station  to  process  and  compile  a  large  vol- 
ume of  forest-inventory  data.  The  system  consists 
of  an  editing  subsystem  that  edits  field-tally  data 
for  errors;  a  table-compiling  subsystem  that  com- 
piles tables  from  edited  field  data;  and  finally, 
an  output  subsystem  that  expands  the  plot  data  to 
geographic-unit  or  statewide  estimates  and  prints 
the  final  tables. 

FINSYS  was  described  in  a  series  of  research 
papers  by  R.  W.  Wilson  and  R.  C.  Peters  in  1967: 
The  Northeastern  Forest  Inventory  Data  Proc- 
essing System,  USDA  Forest  Service  Research 
Papers  NE-61  and  NE-70  to  80. 

FINSYS  has  several  features  that  make  it 
unique.  One  of  these  is  the  ability  not  only  to  cal- 
culate inventory  estimates  but  also  to  calculate 
the  variance  and  sampling  error  for  each  esti- 
mate. This  feature  provides  the  user  with  a  meas- 
ure of  the  reliability  of  each  statistic  and  the  abil- 
ity to  determine  the  reliability  of  a  new  estimate 
based  upon  a  data  combination  he  may  make. 

Another  feature  of  FINSYS  is  its  flexibility. 
The  system  is  not  restricted  to  the  Northeastern 
forest  survey  but  can  be  used  for  any  large-scale 
forest  inventory.  Also,  the  system  does  not  pro- 
duce a  standard  set  of  tables.  The  individual  user 


specifies  the  tables  to  be  developed  according  to 
his  particular  need.  Thus,  at  any  stage  in  the 
data-processing  phase,  or  even  at  a  later  date,  a 
specific  table  can  be  developed  with  minimum  ef- 
fort. 


Comparisons  Between  Inventories 

After  inventories  have  been  completed  for  sev- 
eral points  in  time,  it  is  desirable  to  evaluate  the 
trends  between  the  several  imventories  and  to 
make  comparisons.  A  comparison  of  the  1972  and 
the  1953  forest-survey  estimates  of  volume, 
growth,  removals,  and  mortality  was  made  for 
Southern  New  England.  A  computer  program, 
TRAS  (Timber  Resource  Analysis  System),  was 
used. 


RELIABILITY  OF 
THE  ESTIMATES 

The  forest-area  and  timber-volume  data  pre- 
sented in  this  report  were  based  upon  a  carefully 
designed  sample  of  forest  conditions  throughout 
Southern  New  England.  However,  since  neither 
every  acre  nor  every  tree  in  the  region  was  meas- 
ured, the  data  presented  in  this  report  are  esti- 
mates. A  measure  of  the  reliability  of  these  es- 
timates is  given  by  a  sampling  error.  An  associ- 
ated sampling  error  was  calculated  for  each  esti- 
mate in  this  report.  Many  of  these  appear  in  the 
data  tables. 

Briefly,  this  is  how  the  sampling  error  indicates 
the  reliability  of  an  estimate.  Our  estimate  of  the 
total  growing-stock  volume  in  Southern  New 
England — 6,091.9  million  cubic  feet — has  an  asso- 
ciated sampling  error  of  1.8  percent  (109.7  mil- 
lion cubic  feet).  This  means  that  our  best  esti- 
mate of  the  total  growing-stock  volume  in  South- 
em  New  England  in  1972  is  6,091.9  million  cubic 
feet.  If  there  are  no  errors  in  procedure,  the  odds 
are  2  to  1  that,  if  we  repeated  the  survey  in  the 
same  way,  the  resulting  estimates  of  growing- 
stock  volume  would  be  between  5,982.2  million 
and  6,201.6  million  cubic  feet  (6,091.9  ±  109.7). 
Similarly,  the  odds  are  19  to  1  that  it  would  be 
within  ±  219.4  million  cubic  feet  and  300  to  1 
that  it  would  be  within  ±  329.1  million  cubic  feet. 


COMMERCIAL  TREE  SPECIES 
OF  SOUTHERN  NEW  ENGLAND 


OCCURRENCE'   COMMON  NAME 

SOFTWOODS 


SCIENTIFIC  NAME' 


r 

vr 

c 

r 

r 

r 

c 

Balsam  fir 

Atlantic  white-cedar 

Eastern  redcedar  (savin) 

Tamarack 

Norway  spruce* 

White  spruce 

Red  spruce 

Abies  balsamea 
Chamaecyparis  thyoides 
"  Juniperus  virginiana 
Larix  laricina 
Picea  abies 
P.  glauca 
P.  rubens 

CONTINUED 
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vr 

Jack  pine 

Pinus  banksiana 

c 

Red  pine  (Norway) 

P.  resinosa 

c 

Pitch  pine 

P.  rigida 

vc 

Eastern  white  pine 

P.  strobus 

r 

Scotch  pine' 

P.  sylvestris 

vr 

Douglas  fir* 

Pseudotsuga  menziesii 

r 

Northern  white-cedar 

Thuja  occidentalis 

vc 

Eastern  hemlock 

Tsuga  canadensis 

HARDWOODS 

vc 

Red  maple 

Acer  rubrum 

r 

Silver  maple 

A.  saccharinum 

vc 

Sugar  maple 

A.  saccharum 

vc 

Yellow  birch 

Betula  alleghaniensis 

vc 

Sweet  birch  (  black ) 

B.  lenta 

vr 

River  birch  (red) 

B.  nigra 

c 

Paper  birch  (white) 

B.  papyrifera 

c 

American  hornbeam 
(blue  beech) 

Carpinus  caroliniana 

vc 

Hickory 

Carya  spp. 

r 

American  chestnut 

Castanea  dentata 

c 

Flowering  dogwood 

Cornus  florida 

vc 

American  beech 

Fagus  grandifolia 

vc 

White  ash 

Fraxinus  americana 

vr 

Black  ash  (brown) 

F.  nigra 

r 

Green  ash  (red) 

F.  pennsylvanica 

vr 

Honeylocust 

Gleditsia  triacanthos 

vr 

American  holly 

Ilex  opaca 

vr 

Black  walnut 

Juglans  nigra 

r 

Butternut 

J.  cinerea 

vr 

Sweetgum 

Liquidambar  styraciflua 

c 

Yellow-poplar  ( tuliptree : 

1  Liriodendron  tulipifera 

r 

Black  tupelo  ( blackgum ) 

Nyssa  sylvatica 

r 

Eastern  hophornbeam 
(iron  wood) 

Ostrya  uirginiana 

vr 

American  sycamore 
(buttonwood) 

Platanus  occidentalis 

vr 

Balsam  poplar 
(Balm-of-Gilead) 

Populus  balsamifera 

vr 

Eastern  Cottonwood 

P.  deltoides 

c 

Bigtooth  aspen  (popple) 

P.  grandidentata 

c 

Quaking  aspen  (popple) 

P.  tremuloides 

vc 

Black  cherry 

Prunus  serotina 

vc 

White  oak 

Quercus  alba 

r 

Swamp  white  oak 

Q.  bicolor 

vc 

Scarlet  oak 

Q.  coccinea 

vr 

Swamp  chestnut  oak 

Q.  michauxii 

vr 

Pin  oak 

Q.  palustris 

vr 

Willow  oak 

Q.  phellos 

c 

Chestnut  oak 

Q.  prinus 

vc 

Northern  red  oak 

Q.  rubra 

vc 

Black  oak 

Q.  velutina 

r 

Black  locust 

Robinia  pseudoacacia 

r 

Black  willow 

Salix  nigra 

r 

American  basswood 

Tilia  americana 

c 

American  elm  (white ) 

Ulmus  americana 

vr 

Slippery  elm  (red) 

U.  rubra 

^  Occurrence  is  based  on  the  frequency  at  which  the  species  was  en- 
countered on  forest-survey  field  plots:  vr — very  rare,  r — rare,  c — common, 
and  vc — very  common. 

"Names  according  to:  Little,  Elbert  L.,  Jr.,  Checklist  of  Native  and 
Naturalized  Trees  of  the  United  States  {including  Alaska).  U.S.  Dap. 
Agr.  Handbook  41.  472  p.  1953. 

'  Names  in  parenthesis  are  other  frequently  used  common  names. 

*  Species  introduced  in  Southern  New  England. 
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ownership  and  by  cause 

SAMPLING  ERRORS 

Sampling  errors  for  major  forest-area 
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Table  I. — Area  by  land  classes  and  states,  Southern  New  England,   1972 


Land  class 

Connecticut 

Massachusetts 

Rhode  Island 

Total 

Forest  land: 
Commercial 
Productive-reserved 
Christmastree  plantation 
Unproductive 

Thousand 
acres 

1,805.6 
15.4 
15.1 
24.7 

Percent 

58 

1 

n 
I 

Thousand 
acres 

2,797.7 
104.5 

50.1 

Percent 

56 
2 

1 

Thousand 
acres 

395.3 
8.9 

Percent 

59 
1 

Thousand 
acres 

4,998.6 

128.8 

15.1 

74.8 

Percent 

57 
1 

C) 

1 

Total  forest  land 

1,860.8 

60 

2,952.3 

59 

404.2 

60 

5,217.3 

59 

Nonforest: 
Cropland - 
Pasture 
Water^ 
Other* 

232.4 
71.8 
24.2 

927.6 

7 

2 

1 

30 

247.5 

53.1 

43.7 

1,716.5 

5 

1 

1 

34 

27.3 

4.7 

4.6 

230.6 

4 

1 

1 

34 

507.2 

129.6 

72.5 

2,874.7 

6 
1 

1 
33 

Total  nonforest  land 

1,256.0 

40 

2,060.8 

41 

267.2 

40 

3,584.0 

41 

Total  land  area^ 

3,116.8 

100 

5,013.1 

100 

671.4 

100 

8,801.3 

100 

^  Less  than  0.5  percent. 

-  Source:   1969  and  1964  Census  of  Agriculture.  Total  cropland  includes  cropland  used  for  pasture.  Pasture  total  based 
upon  ratios  developed  from  the  1964  Census  report.  Data  extrapolated  to  1972. 

^  Classed  as  water  by  Forest  Survey  standards,  but  defined  by  the  Bureau  of  the  Census  as  land. 
*  Includes  swampland,  industrial  and  urban  areas,  and  other  nonforest  land. 
^  Source:  United  States  Bureau  of  the  Census,  1960. 


Table  2. — Area  of  commercial  forest  land,  by  ownership  classes  and  states.  Southern  New  England,  1972 


Ownership 


Connecticut 


Massachusetts 


Rhode  Island 


Total 


Other  Federal 

State 

County  and  municipal 

Thousand 
acres 
2.4 
119.8 
24.4 

Percent 

C) 

7 
1 

Thousar 
acres 
9.6 
240.1 
115.7 

d 
Percent 

(1) 
9 
4 

Thousand 
acres 

20.1 
12.0 

Percent 

5 
3 

Thousand 
acres 
12.0 
380.0 
152.1 

Percent 

C) 

8 
3 

Total  public 

146.6 

8 

365.4 

13 

32.1 

8 

544.1 

11 

Forest  industry 

Farmer-owned: 

Corporate 

Individual 

10.4 
117.9 

1 
6 

30.1 

51.2 
202.4 

1 

2 

7 

24.6 

6 

30.1 

61.6 
344.9 

1 

1 

7 

Total  farmer-owned 

128.3 

7 

253.6 

9 

24.6 

6 

406.5 

8 

Miscellaneous  private: 
Corporate 
Other 

162.3 
1,368.4 

9 

76 

230.3 
1,918.3 

8 
69 

42.7 
295.9 

11 

75 

435.3 
3,582.6 

8 

72 

Total  miscellaneous 
private 

1,530.7 

85 

2,148.6 

77 

338.6 

86 

4,017.9 

80 

All  ownerships 

1,805.6 

100 

2,797.7 

100 

395.3 

100 

4,998.6 

100 

1  Less  than  0.5  percent. 
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Table  3. — Area  of  commercial  forest  land,  by  s+and-size  and  ownership  classes 

and  states,  Southern  New  England,  1972 

[In  thousands  of  acres] 


Stand-size  class 


All 
ownership 


Other 
public 


Forest 
industry 


Farmer 
and  other 


Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 


CONNECTICUT 

631.0 

64.8                  — 

600.1 

55.4                  — 

574.5 

26.4                  — 

566.2 

544.7 
548.1 


All  classes 

1,805.6 

146.6 

— 

1,659.0 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

934.1 

947.2 

857.5 

58.9 

MASSACHUSETTS 

138.1                  — 

113.0               30.1 

102.5                  — 

11.8                 — 

796.0 

804.1 

755.0 

47.1 

All  classes 

2,797.7 

365.4 

30.1 

2,402.2 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

87.9 

133.0 

168.3 

6.1 

RHODE 
5.3 
5.4 
21.4 

ISLAND 

82.6 

127.6 

146.9 

6.1 

All  classes 

395.3 

32.1 

— 

363.2 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

1,653.0 

1,680.3 

1,600.3 

65.0 

TOTAL 

208.2  — 
173.8                30.1 

150.3  — 
11.8                  — 

1,444.8 

1,476.4 

1,450.0 

53.2 

All  classes 

4,998.6 

544.1 

30.1 

4.424.4 

Table  4. — Area   of  commercial  forest   land,   by  stand-volume   and 
classes,  and  states.  Southern  New  England,  1972 
[In  thousands  of  acres] 


rship 


Stand-volmne 

per  acre 
(board  feet)^ 


All 
ownership 


Other 
public 


Forest 
industry 


Farmer 
and  other 


Less  than  1,500 
1,500  to  5,000 
More  than  5,000 

564.4 

-  953.3 

287.9 

CONNECTICUT 

40.1                  — 
79.9                 — 
26.6                  — 

524.3 
873.4 
261.3 

All  classes 

1,805.6 

146.6                 — 

1,659.0 

Less  than  1,500 
1,500  to  5,000 
More  than  5,000 

1,132.6 

1,274.7 

390.4 

MASSACHUSETTS 
148.5                  — 
146.9               30.1 
70.0                  — 

984.1 

1,097.7 

320.4 

All  classes 

2,797.7 

365.4               30.1 

2,402.2 

Less  than  1,500 
1,500  to  5,000 
More  than  5,000 

266.2 

104.0 

25.1 

RHODE  ISLAND 

21.4                 — 
10.7                 — 

244.8 
93.3 
25.1 

All  classes 

395.3 

32.1                  — 

363.2 

Less  than  1,500 
1,500  to  5,000 
More  than  5,000 

1,963.2 

2,3.32.0 

703.4 

TOTAL 

210.0                  — 

237.5               30.1 

96.6                 — 

1,753.2 

2,064.4 

606.8 

All  classes 

4,998.6 

544.1               30.1 

4,424.4 
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Table   5. — Area    of   commercial   forest   land,    by   stocking    classes   based    on 

selected  stand  components,  Southern   New  England,    1972 

[In  thousands  of  acres] 


Stocki 
class 

ng 
nt) 

Stocking  classified  in  tei 

rms  of — 

All 

trees 

Growing-stock  trees 

Rough  and 

(percei 

Total 

Desirable 

Acceptable 

rotten 
trees 

160 

20.2 









150  to 

160 

221.5 

58.0 

— . 

28.2 

. — 

140  to 

150 

317.5 

103.4 

— 

59.8 

— 

130  to 

140 

905.8 

191.5 

— 

205.0 

15.2 

120  to 

130 

976.8 

581.1 

— 

337.9 



110  to 

120 

860.6 

567.4 

— 

473.5 

— 

100  to 

110 

712.7 

820.2 

— 

732.1 

— 

90  to 

100 

448.5 

746.3 

— . 

909.1 

.8 

80  to 

90 

226.6 

773.7 

— 

754.8 

29.1 

70  to 

80 

124.5 

336.2 

0.8 

583.3 

56.3 

60  to 

70 

49.2 

247.4 

— . 

304.1 

84.6 

50  to 

60 

62.1 

169.3 

16.8 

147.7 

127.5 

40  to 

50 

14.3 

129.2 

45.0 

188.2 

417.2 

30  to 

40 

13.1 

94.4 

81.1 

94.5 

507.3 

20  to 

30 

30.3 

71.1 

141.7 

71.0 

1,070.4 

10  to 

20 

14.9 

103.4 

794.8 

103.4 

1,349.3 

Less  th 

an  10 

I 

— 

6.0 

3,918.4 

6.0 

1,340.9 

Tota 

4,998.6 

4,998.6 

4,998.6 

4,998.6 

4,998.6 

Table  6. — Percent  of  commercial  forest  land,  by  stocking  classes,  based  on 
selected  stand  components.  Southern  New  England,   1972 


Level  of 
stocking 


Stocking  in  terms  of  selected  stand  components 
expressed  as  a  percentage  of  all  stands 


Acceptable 
trees 


Desirable 

trees 


Growing- 
stock 
trees 


All 
trees 


Overstocked 
Fully  stocked 
Medium  stocking 
Poorly  stocked  and 
nonstocked 

AH  levels 


6 
31 

51 

12 


100 


7 
39 
42 

12 


29 
51 
17 


100 


100 


100 


100 
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Table  7. — Area  of  commercial  forest  land,  by  area  condition  and  ownership 

classes,   Southern   New   England,    1972 

[In  thousands  of  acres] 


Area-condition 
class^ 

All 

ownerships 

Other 
public 

Forest 
industry 

Farmer 
and  other 

Class  10-50 
Class  60 
Class  70 

1,815.6 

2,555.9 

627.1 

233.2 

216.7 

94.2 

30.1 

1,552.3 

2,339.2 

532.9 

All  classes 

4,998.6 

544.1 

30.1 

4,424.4 

'  Class  10. — Areas  fully  stocked  with  desirable  trees  and  not  overstocked. 

Class  20. — Areas  fully  stocked  with  desirable  trees,  but  overstocked  with  all 
live  trees. 

Class  30. — Areas  medium  to  fully  stocked  with  desirable  trees,  and  with  less 
than  30  percent  of  the  area  controlled  by  other  trees  and/or  inhibiting  vegetation 
or  surface  conditions  that  will  prevent  occupancy  by  desirable  trees. 

Class  40. — Areas  medium  to  fully  stocked  with  desirable  trees  and  with  30 
percent  or  more  of  the  area  controlled  by  other  trees  and/or  conditions  that 
ordinarily  prevent  occupancy  by  desirable  trees. 

Class  50. — Areas  poorly  stocked  with  desirable  trees,  but  fully  stocked  with 
growing-stock  trees. 

Class  60. — Areas  poorly  stocked  with  desirable  trees,  but  with  medium  to  full 
stocking  of  growing-stock  trees. 

Class  70. — Areas  poorly  stocked  with  desirable  trees,  and  poorly  stocked  with 
growing-stock  trees. 


Table  8. — Area  of  commercial  forest  land,  by  potential  site  productivity  and 

ownership  classes.   Southern   New   England,    1972 

[In  thousands  of  acres] 


Growth-per- 

acre  class 

(cubic  feet) 


All 

ownerships 


Other 
public 


Forest 
industry 


Farmer 
and  other 


120  to  165 
85  to  120 
50  to     85 

Less  than  50 

All  classes 


236.9 

39.9 

818.6 

95.0 

1,599.6 

151.1 

2,343.5 

258.1 

4,998.6 


544.1 


30.1 


30.1 


197.0 

723.6 

1,448.5 

2,055.3 


4,424.4 


Table  9. — Area   of  commercial  forest  land,   by   forest  types   and    ownership 

classes,   Southern   New   England,   1972 

[In  thousands  of  acres] 

Forest  type 

White  pine — red  pine — hem- 
lock 
Spruce— fir 

Pitch  pine — eastern  redcedar 
Oak — pine 
Oak — hickory 
Elm — ash — red  maple 
Maple — beech — birch 
Aspen — birch 

AH  types  4,998.6  544.1  30.1  4,424.4 


All 

Other 

Forest 

Farmer 

ownerships 

public 

industry 

and  other 

841.2 

98.2 

743.0 

44.5 

12.1 

— 

32.4 

128.3 

25.7 



102.6 

357.8 

33.3 

30.1 

294.4 

1,505.3 

148.5 

— 

1,356.8 

1,323.3 

163.6 

— 

1,159.7 

693.0 

40.0 



653.0 

105.2 

22.7 

— 

82.5 

36 


Table    10. — Area    of 


Forest  type 


commercial    forest    land,    by    forest    types    and    states, 
Southern   New   England,    1972 
[In  thousands  of  acres] 


Connecticut 


Massa- 
chusetts 


Rhode 
Island 


Total 


White  pine — red  pine — hemlock 

Spruce — fir 

Pitch  pine — eastern  redcedar 

Oak — -pine 

Oak — hickory 

Elm — ash — red  maple 

Maple — beech — birch 

Aspen — birch 

All  types 


180.2 

15.9 

29.2 

103.1 

730.1 

415.4 

304.4 

27.3 


632.2 

28.8 

841.2 

28.6 

— 

44.5 

73.9 

25.2 

128.3 

217.6 

37.1 

357.8 

602.3 

172.9 

1,505.3 

795.3 

112.6 

1,323.3 

376.0 

12.6 

693.0 

71.8 

6.1 

105.2 

1,805.6  2,797.7 


395.3 


4,998.6 


Table  1  I. — Area  of  noncommercial  forest  land,  by  forest  types, 

Southern   New   England,    1972 

[In  thousands  of  acres] 


Forest  type 


All 
areas 


Productive - 

reserved 

areas 


Unproduc- 
tive areas 


White  pine — red  pine — hemlock 

39.1 

24.6 

14.5 

Spruce — fir 

20.2 

18.4 

1.8 

Pitch  pine — eastern  redcedar 

7.0 

7.0 

— 

Oak — pine 

8.6 

8.6 

— 

Oak — hickory 

34.5 

28.7 

5.8 

Elm — ash — red  maple 

94.7 

42.0 

52.7 

Maple — beech — birch 

8.2 

8.2 

. — 

Aspen — birch 

6.4 

6.4 

— 

All  types 

218.7 

143.9 

74.8 

Table  12. — Number  of  trees  on  commercial  forest  land  by  species  groups,  tree  classes,  and  diameter  classes, 

Southern  New  England,  1972 
[In  thousands  of  trees] 


Softwoods 

Hardwoods 

Dbh  class 
(inches) 

Growing- 
stock  trees 

Rough  and 
rotten 
trees 

Total 

Growing- 
stock  trees 

Rough  and 
rotten 
trees 

Total 

1.0  to     2.9 
3.0  to     4.9 

165,687 
84,423 

55,406 
23,755 

221,093 
108,178 

644,760 
361,642 

670,703 
166,748 

1,315,463 
528,390 

Total  saplings 

250,110 

79,161 

329,271 

1,006,402 

837,451 

1,843,853 

5.0  to     6.9 
7.0  to     8.9 
9.0  to  10.9 

64,474 
41,476 

8,864 
4,509 

73,338 
45,985 

248,646 

152,217 

86,288 

49,444 

19,315 

9,368 

298,090 

171,532 

95,656 

Total  poletimber 

105,950 

13,373 

119,323 

487,151 

78,127 

565,278 

9.0  to  10.9 
11.0  to  12.9 
13.0  to  14.9 

28,369 

17,076 

9,450 

3,035 

1,481 

621 

31,404 
18,557 
10,071 

42,609 
21,303 

6,742 
2,352 

49,351 
23,655 

Total  small  sawtimber 

54,895 

5,137 

60,032 

63,912 

9,971 
5,193 
5,420 
2,072 
179 

9,094 

1,201 

1,207 

332 

735 

115 

73,006 

11,172 

6,400 

2,752 

2,807 

294 

15.0  to  16.9 
17.0  to  18.9 
19.0  to  20.9 
21.0  to  28.9 
29.0  and  larger 

5,354 
3,119 
1,365 
1,164 
106 

432 

66 

173 

205 
138 

5,786 
3,185 
1,538 
1,369 
244 

Total  large  sawtimber 

11,108 

1,014 

12,122 

19,835 

3,590 

23,425 

All  classes 

422,063 

98,685 

520,748 

1,577,300 

928,262 

2,505,562 
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Table  13. — Number  of  growlng-s+oclc  trees  on  commercial  forest  land,  by  species  and  diameter  classes, 

Southern  New  England,  1972 
[In  thousands  of  trees] 


All 
classes 

Diametei 

•  class  (inches  at  breast  height) 

Species 

5.0- 

7.0- 

9.0- 

11.0- 

13.0- 

15.0- 

17.0- 

19.0- 

21.0- 

6.9 

8.9 

10.9 

12.9 

14.9 

16.9 

18.9 

20.9 

28.9 

29.0-1- 

White  pine 

86,645 

27,501 

21,173 

14,421 

9,303 

5,802 

3,834 

2,507 

1,144 

874 

86 

Red  pine 

9,090 

2,112 

2,908 

2,491 

741 

635 

174 

29 





Pitch  pine 

15,718 

7,227 

4,190 

2,345 

1,175 

520 

186 

75 

— 





Hemlock 

46,951 

21,318 

10,093 

6,837 

4,931 

1,683 

1,084 

474 

221 

290 

20 

Spruce^ 

9,576 

3,776 

2,701 

1,807 

612 

570 

76 

34 





Other  softwoods 

3,973 

2,540 

411 

468 

314 

240 

— 

— 

— 

— 

— 

Total  softwoods 

171,953 

64,474 

41,476 

28,369 

17,076 

9,450 

5,354 

3,119 

1,365 

1,164 

106 

Select  white  oaks 

53,195 

21,813 

15,311 

7,819 

4,042 

2,514 

626 

638 

226 

195 

11 

Select  red  oaks 

82,151 

23,785 

20,666 

17,373 

8,951 

4,807 

3,264 

],698 

917 

606 

84 

Other  white  oaks 

8,328 

4,791 

1,651 

1,057 

282 

375 

104 

41 

27 





Other  red  oaks 

65,811 

21,325 

16,372 

11,936 

8,315 

4,060 

1,947 

1,088 

473 

271 

24 

Hickory 

20,374 

7,670 

6,325 

3,115 

1,910 

666 

270 

160 

140 

108 

10 

Sugar  maple 

30,146 

11,780 

9,104 

4,774 

1,844 

1,286 

656 

320 

124 

247 

11 

Soft  maples 

165,174 

86,955 

45,228 

19,734 

7,745 

3,064 

1,508 

402 

291 

216 

31 

Sweet  birch 

32,851 

14,652 

10,214 

4,744 

1,941 

766 

316 

95 

81 

42 

Yellow  birch 

16,519 

8,766 

4,679 

1,571 

690 

570 

23 

157 

25 

38 



Paper  birch 

17,981 

10,094 

3,529 

2,968 

947 

335 

77 

4 

27 



Beech 

12,224 

4,592 

3,020 

2,179 

1,278 

663 

325 

111 



56 



White  ash 

22,633 

9,661 

5,294 

3,571 

2,189 

1,147 

378 

202 

59 

132 



Black  cherry 

19,798 

11,216 

4,384 

2,561 

1,006 

431 

82 

99 



19 

. 

Aspen 

9,963 

4,751 

3,382 

1,051 

497 

113 

139 

30 







Elms 

4,522 

2,183 

1,036 

890 

214 

136 

41 

— 



22 

. 

Other  hardwoods 

9,228 

4,612 

2,022 

945 

758 

370 

215 

148 

30 

120 

8 

Total  hardwoods 

570,898 

248,646 

152,217 

86,288 

42,609 

21,303 

9,971 

5,193 

2,420 

2,072 

179 

All  species 

742,851 

313,120 

193,693 

114,657 

59,685 

30,753 

15,325 

8,312 

3,785 

3,236 

285 

^  Includes  1,479,000  balsam  fir  trees. 


Table  14. — Net  volume  of  timber  on  commercial  forest  land,  by 
class  of  timber,  softwoods  and  hardwoods.  Southern  New  England, 
1972 

[In  millions  of  cubic  feet] 


Class  of  timber 

All  species 

Softwoods 

Hardwoods 

Sawtimber  trees: 
Sawlog  portion 
Upper-stem  portion 

2,527.1 
504.6 

1,053.1 
134.8 

1,474.0 
369.8 

All  sawtimber  trees 
Poletimber  trees 

3,031.7 
3,060.2 

1,187.9 
511.6 

1,843.8 
2,548.6 

All  growing-stock  trees 

6,091.9 

1,699.5 

4,392.4 

Rough  trees 
Rotten  trees 

591.0 
143.0 

166.9 
10.9 

424.1 
132.1 

Total,  all  trees 

6,825.9 

1,877.3 

4,948.6 
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Table  15. — Net  volume  of  timber  on  commercial  forest  land,  by  class  of 

timber  and  states,  Southern  New  England,  1972 

[In  millions  of  cubic  feet] 


Class  of  timber 


Connecticut    Massachusetts 


Rhode 
Island 


Total 


Sawtimber  trees: 
Sawlog  portion 
Upper-stem  portion 

All  sawtimber  trees 
Poletimber  trees 

All  growing-stock  trees 

Rough  trees 
Rotten  trees 

Total,  all  trees 


1,003.0 
217.0 

1,402.0 
261.7 

122.1 
25.9 

2,527.1 
504.6 

1,220.0 
1,131.8 

1,663.7 
1,729.2 

148.0 
199.2 

3,031.7 
3,060.2 

2,351.8 

3,392.9 

347.2 

6,091.9 

117.3 
47.3 

421.5 
88.4 

52.2 
7.3 

591.0 
143.0 

2,516.4 


3,902.8 


406.7 


6,825.9 


Table  16. — Net  volume  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by  ownership  classes  and 
states,   softwoods   and    hardwoods,    Southern    New    England,    1972 


Ownership  class 

Growing  stock 
(million  cubic  feet; 

1 

Sawtimber 
(million  board  feet)' 

All  species 

Softwoods 

Hardwoods 

All 

species 

Softwoods 

Hardwoods 

Other  public 
Forest  industry 
Farmer  and  other 

211.8 
2,140.0 

42.2 
315.0 

CONNECTICUT 

169.6                          414.4 

1,825.0                       4,513.3 

112.0 
965.8 

302.4 
3,547.5 

All    ownership 

2,351.8 

357.2 

1,994.6 

4,927.7 

1,077.8 

3,849.9 

Other  public 
Forest  industry 
Farmer  and  other 

514.3 

58.5 

2,820.1 

231.6 

21.1 

1,014.6 

MASSACHUSETTS 
282.7                       1,012.4 
37.4                            96.4 
1,805.5                       5,483.2 

661.0 

71.7 

2,802.5 

351.4 

24.7 

2,680.7 

All  ownership 

3,392.9 

1,267.3 

2,125.6 

6,592.0 

3,535.2 

3,056.8 

Other  public 
Forest  industry 
Farmer  and  other 

17.9 
329.3 

3.0 
72.0 

RHODE 

14.9 

257.3 

ISLAND 

27.8 

520.5 

4.3 
191.9 

23.5 
328.6 

All  ownership 

347.2 

75.0 

272.2 

548.3 

196.2 

352.1 

Other  public 
Forest  industry 
Farmer  and  other 

744.0 

58.5 

5,289.4 

276.8 

21.1 

1,401.6 

467.2 

37.4 

3,887.8 

TOTAL 

1,454.6 

96.4 

10,517.0 

777.3 

71.7 

3,960.2 

677.3 

24.7 

6,556.8 

All  ownership 

6,091.9 

1,699.5 

4,392.4 

12,068.0 

4,809.2 

7,258.8 

^  International  Vi-inch  rule. 
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Table  17. — Net  volume  of  growing  stock  and  saw+imber  on  comnnercial  forest  land,    by  stand-size   classes 
and  states,  softwoods  and  hardwoods,  Southern  New  England,  1972 


Stand-size  class 

Growing  stock 
(million  cubic  feet) 

Sawtimber 
(million  board  feet)' 

All  species 

Softwoods    Hardwoods 

All 

species 

Softwoods 

Hardwoods 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

1,141.9 
834.2 
375.7 

275.1 
44.9 
37.2 

CONNECTICUT 
866.8                       3,129.4 
789.3                       1,106.9 
338.5                           691.4 

903.9 

113.2 

60.7 

2,225.5 
993.7 
630.7 

All  classes 

2,351.8 

357.2 

1,994.6 

4,927.7 

1,077.8 

3,849.9 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

1,635.8 

1,334.4 

417.6 

5.1 

827.7 

289.4 

149.1 

1.1 

MASSACHUSETTS 

808.1                       4,243.9 

1,045.0                       1,660.2 

268.5                           678.7 

4.0                              9.2 

2,528.0 
608.5 
398.7 

1,715.9 

1,051.7 

280.0 

9.2 

All  classes 

3,392.9 

1,267.3 

2,125.6 

6,592.0 

3,535.2 

3,056.8 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

128.3 

148.4 

70.1 

.4 

36.8 
11.4 
26.8 

RHODE 

91.5 

137.0 

43.3 

.4 

ISLAND 

300.0 

141.3 

105.6 

1.4 

100.7 
27.6 
67.9 

199.3 

113.7 

37.7 

1.4 

All  classes 

347.2 

75.0 

272.2 

548.3 

196.2 

352.1 

Sawtimber  stands 
Poletimber  stands 
Sapling-seedling  stands 
Nonstocked  areas 

2,906.0 

2,317.0 

863.4 

5.5 

1,139.6 

345.7 

213.1 

1.1 

1,766.4 

1,971.3 

650.3 

4.4 

TOTAL 

7,673.3 

2,908.4 

1,475.7 

10.6 

3,532.6 
749.3 
527.3 

4,140.7 

2,159.1 

948.4 

10.6 

All  classes 

6,091.9 

1,699.5 

4,392.4 

12,068.0 

4,809.2 

7,258.8 

'  International  Vi-inch  rule. 
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Table  18. — Net  volume  of  growing  stock  on  commercial  forest  land,  by  species  and  diameter  classes, 

Southern  New  England,  1972 
[In  millions  of  cubic  feet] 


All 
classes 

Diameter  class  (inches  at  breast  height) 

Species 

5.0- 

7.0- 

9.0- 

11.0- 

13.0- 

15.0- 

17.0- 

19.0- 

21.0- 

6.9- 

8.9- 

10.9- 

12.9- 

14.9- 

16.9 

18.9 

20.9 

28.9 

29.0-f 

White  pine 

1,040.5 

132.6 

146.0 

152.9 

144.6 

129.2 

114.4 

96.5 

56.7 

57.2 

10.4 

Red  pine 

93.8 

11.5 

21.9 

27.7 

12.4 

13.8 

5.2 

1.3 



Pitch  pine 

93.3 

12.1 

20.2 

20.7 

17.1 

13.5 

6.3 

3.4 





Hemlock 

378.9 

77.3 

56.8 

60.6 

65.6 

33.8 

31.0 

18.7 

11.5 

20.6 

3.0 

Spruce^ 

68.4 

10.4 

12.9 

17.1 

10.1 

13.7 

2.8 

1.4 

Other  softwoods 

24.6 

8.1 

1.8 

4.6 

4.4 

5.7 

— 

— 

— 

— 

Total  softwoods 

1,699.5 

252.0 

259.6 

283.6 

254.2 

209.7 

159.7 

121.3 

68.2 

77.8 

13.4 

Select  white  oaks 

377.6 

60.5 

79.0 

68.5 

55.3 

49.9 

17.1 

23.8 

11.5 

11.0 

1.0 

Select  red  oaks 

875.2 

83.6 

122.3 

166.6 

137.9 

106.7 

97.1 

67.3 

45.3 

39.9 

8.5 

Other  white  oaks 

54.9 

15.4 

9.3 

10.6 

4.9 

8.7 

2.9 

1.8 

1.3 

Other  red  oaks 

642.9 

69.3 

98.6 

113.9 

125.4 

90.5 

58.8 

42.3 

24.0 

17.6 

2.5 

Hickory 

179.0 

32.7 

42.8 

33.0 

27.7 

14.6 

7.9 

4.9 

7.8 

7.6 

Sugar   maple 

270.8 

48.3 

60.9 

50.9 

30.5 

27.9 

19.1 

12.1 

5.4 

14.5 

1.2 

Soft  maples 

987.8 

290.8 

260.9 

182.8 

107.1 

61.7 

41.6 

14.0 

12.5 

12.6 

3.8 

Sweet  birch 

212.3 

50.9 

57.6 

44.5 

27.3 

14.6 

8.6 

3.2 

3.4 

2.2 

Yellow  birch 

96.4 

27.6 

25.1 

14.0 

9.7 

11.1 

.5 

5.3 

.9 

2.2 



Paper  birch 

99.9 

30.5 

18.9 

27.4 

13.5 

6.3 

2.2 

.1 

1.0 



Beech 

115.3 

16.4 

19.0 

24.6 

21.6 

15.1 

10.2 

4.6 



3.8 



White  ash 

197.5 

34.2 

34.8 

36.9 

34.6 

25.6 

11.4 

7.6 

3.0 

9.4 



Black  cherry 

115.8 

36.9 

25.4 

24.0 

14.4 

8.5 

2.2 

3.3 



1.1 



Aspen 

61.7 

15.9 

20.8 

9.7 

8.1 

2.3 

3.8 

1.1 





Elms 

26.8 

6.2 

4.8 

7.3 

3.0 

2.5 

1.2 





1.8 



Other  hardwoods 

78.5 

14.1 

11.2 

9.2 

12.0 

8.3 

6.4 

6.5 

1.4 

8.2 

1.2 

Total  hardwoods 

4,392.4 

833.3 

891.4 

823.9 

633.0 

454.3 

291.0 

197.9 

117.5 

131.9 

18.2 

All  species 

6,091.9 

1,085.3 

1,151.0 

1,107.5 

887.2 

664.0 

450.7 

319.2 

185.7 

209.7 

31.6 

^  Includes  5.5  million  cubic  feet  of  balsam  fir. 
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Table    19. — Net  volume  of  sawtimber  on   commercial   forest   land, 

Southern   New   England,    1972 
[In  millions  of  board  feet]^ 


by    species    and    diameter    classes, 


All 
classes 

Diameter  class  (inches  at  breast  height) 

Species 

9.0- 

11.0- 

13.0- 

15.0- 

17.0- 

19.0- 

21.0- 

10.9 

12.9 

14.9 

16.9 

18.9 

20.9 

28.9 

29.0-f 

White   pine 

3,126.6 

478.6 

564.2 

541.3 

497.5 

444.1 

263.7 

284.1 

53.1 

Red    pine 

227.9 

88.9 

49.2 

60.2 

23.9 

5.7 

— 

— 

. — 

Pitch   pine 

231.4 

64.8 

65.0 

57.9 

27.9 

15.8 

— 

. — 

— 

Hemlock 

995.0 

193.0 

260.8 

143.8 

141.8 

87.2 

54.4 

99.3 

14.7 

Spruce" 

171.9 

54.6 

40.4 

58.6 

12.1 

6.2 

— 

— 

— 

Other  softwoods 

56.4 

14.8 

17.4 

24.2 

— 

Total  softwoods 

4,809.2 

894.7 

997.0 

886.0 

703.2 

559.0 

318.1 

383.4 

67.8 

Select  white  oaks 

660.7 

_ 

193.5 

192.6 

69.1 

100.1 

51.2 

50.1 

4.1 

Select  red  oaks 

2,016.4 

— . 

487.5 

415.9 

404.1 

286.9 

198.7 

184.4 

38.9 

Other  white  oaks 

75.3 

— 

16.6 

33.6 

11.6 

7.5 

6.0 

— 

— 

Other  red  oaks 

1,415.6 

— 

441.2 

353.7 

244.5 

178.8 

106.9 

80.4 

10.1 

Hickory 

279.4 

— 

98.2 

56.9 

33.3 

20.7 

35.5 

34.8 

— 

Sugar  maple 

443.3 

— 

108.3 

108.5 

79.0 

51.2 

24.1 

66.5 

5.7 

Soft  maples 

978.3 

— 

376.2 

239.4 

173.0 

57.7 

56.7 

57.3 

18.0 

Sweet  birch 

228.3 

— 

97.3 

56.8 

35.6 

13.4 

15.3 

9.9 

— 

Yellow  birch 

116.0 

— 

34.4 

43.4 

1.9 

22.2 

4.5 

9.6 

— 

Paper  birch 

86.9 

— 

47.7 

24.6 

9.3 

.5 

4.8 

— 

— 

Beech 

217.7 

— 

77.6 

59.3 

42.7 

19.9 

— 

18.2 

— 

White  ash 

359.5 

— 

124.3 

99.9 

48.2 

31.9 

12.8 

42.4 

— 

Black  cherry 

111.7 

— 

50.7 

33.1 

9.1 

14.2 

— 

4.6 

— 

Aspen 

58.5 

— 

29.2 

9.1 

15.4 

4.8 

— 

— 

— ■ 

Elms 

32.5 

— 

10.7 

9.4 

5.0 



— 

7.4 

— 

Other   hardwoods 

178.7 

— 

43.0 

32.1 

26.5 

28.2 

6.2 

37.0 

5.7 

Total  hardwoods 

7,258.8 

— 

2,236.4 

1,768.3 

1,208.3 

838.0 

522.7 

602.6 

82.5 

All  species 

12,068.0 

894.7 

3,233.4 

2,654.3 

1,911.5 

1,397.0 

840.8 

986.0 

150.3 

^  International  14-inch  rule. 

"  Includes  6.2  million  board  feet  of  balsam  fir. 
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Table  20. — Net  volume  of  saw+Imber  on  commercial  forest  land,  by  species  and  quality 

classes,  Southern  New  England,  1972 

[In  millions  of  board  feet]^ 


Species 

All 

Standard-lumber  logs 

classes 

Grade  1 

Grade  2 

Grade  3 

Grade  4= 

Softwoods: 

White  pine 

3,126.6 

104.8 

403.4 

1,558.5 

1,059.9 

Red  pine 

227.9 

74.0 

35.0 

97.0 

21.9 

Pitch  pine 

231.4 

15.1 

28.0 

188.3 



Other  softwoods' 

1,223.3 

— 

— 

— 

— 

Total  softwoods 

4,809.2 

193.9 

466.4 

1,843.8 

1,081.8 

Hardwoods: 

Select  white  oaks 

660.7 

38.0 

126.0 

372.7 

124.0 

Select  red  oaks 

2,016.4 

313.7 

486.9 

1,007.9 

207.9 

Other  white  oaks 

75.3 

16.1 

13.3 

31.0 

14.9 

Other  red  oaks 

1,415.6 

136.5 

250.0 

830.9 

198.2 

Hickory 

279.4 

35.1 

36.1 

122.6 

85.6 

Sugar  maple 

443.3 

25.7 

67.9 

258.9 

90.8 

Soft  maples 

978.3 

23.5 

115.1 

624.9 

214.8 

Sweet  birch 

228.3 

14.9 

33.9 

144.0 

35.5 

Yellow  birch 

116.0 

5.4 

15.7 

64.6 

30.3 

Paper  birch 

86.9 

5.6 

24.2 

49.2 

7.9 

Beech 

217.7 

2.0 

8.3 

185.4 

22.0 

White  ash 

359.5 

54.6 

96.3 

152.1 

56.5 

Black  cherry 

111.7 

— 

13.3 

77.8 

20.6 

Aspen 

58.5 

5.5 

11.1 

33.1 

8.8 

Elms 

32.5 



4.9 

24.7 

2.9 

Other  softwoods 

178.7 

33.1 

55.0 

60.4 

30.2 

Total  hardwoods 

7,258.8 

709.7 

1,358.0 

4,040.2 

1,150.9 

Hardwood  quality 

(in  percent) 

100 

10 

19 

55 

16 

'  International  i/4-inch  rule. 

"  Grade  4  applies  only  to  the  pines.  For  hardwoods  the  volumes  in  this  column  are  for 
construction  logs. 

^  Species  other  than  pine  are  not  graded  into  standard-lumber  grades. 


Table  2 1 . — Net  volume  of  growing  stock  and  sawtimber  on  commercial  forest  land,  by  forest  types,  and 
softwoods  and  hardwoods.  Southern  New  England,  1972 


Forest  type 


Growing  stock 

Sawtimber 

All  species        Softwoods 

Hardwoods 

All  species 

Softwoods 

Hardwoods 

Million  cubic  feet 

Million  board  feet 

1,522.3 

1,058.5 

463.8 

3,869.1 

3,058.9 

810.2 

59.5 

47.1 

12.4 

117.0 

99.2 

17.8 

85.5 

73.2 

12.3 

213.9 

195.2 

18.7 

363.5 

126.6 

236.9 

734.9 

312.6 

422.3 

1,829.7 

98.1 

1,731.6 

3,267.9 

296.8 

2,971.1 

1,307.9 

199.5 

1,108.4 

2,173.5 

557.2 

1,616.3 

861.2 

87.7 

773.5 

1,611.1 

263.2 

1,347.9 

62.3 

8.8 

53.5 

80.6 

26.1 

54.5 

White  pine — red  pine — hemlock 

Spruce — fir 

Pitch  pine — eastern  redcedar 

Oak — pine 

Oak — hickory 

Elm — ash — red  maple 

Maple — beech — birch 

Aspen — birch 

All  types 


6,091.9 


1,699.5 


4,392.4 


12,068.0 


4,809.2 


7,258.8 


^  International  V4-inch  rule. 
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Table  22. — Net  volume  of  growing  stock  and  saw  timber  on  commercial  forest  land,  by  forest  types, 

and  states,  Southern  New  England,  1972 


Growing  stock 


Sawtimber 


Forest  type 


Connecticut 


Massa- 
chusetts 


Rhode 
Island 


Connecticut 


Massa- 
chusetts 


Rhode 
Island 


White  pine — red  pine — hemlock 

Spruce — fir 

Pitch  pine — eastern  redcedar 

Oak — pine 

Oak — hickory 

Elm — ash — red  maple 

Maple — beech — birch 

Aspen — birch 

All  types 


Million  cubic  feet 


Million  board  feet^ 


:            405.8 

1,064.2 

52.3 

1,158.3 

2,572.9 

137.9 

10.5 

49.0 

— 

6.7 

110.3 



16.5 

59.4 

9.6 

30.8 

172.3 

10.8 

75.5 

264.2 

23.8 

154.8 

531.8 

48.3 

995.3 

677.3 

157.1 

1,976.4 

1,091.4 

200.1 

467.0 

748.8 

92.1 

831.3 

1,203.6 

138.6 

374.5 

476.4 

10.3 

751.8 

852.2 

7.1 

6.7 

53.6 

2.0 

17.6 

57.5 

5.5 

2,351.8 


3,392.9 


347.2 


4,927.7 


6,592.0 


548.3 


^  International  i/i-inch  rule. 


Table  23. — Components  of  average  annual  net  growth  and  removals  of  grow- 
ing stock  and  sawtimber  on  commercial  forest  land,  softwoods  and  hardwoods. 
Southern  New  England,  1952-71 


Components 

All  species 

J            Softwoods 

Hardwoods 

Growth  on  initial  growing- 
stock  inventory^ 

Ingrowth — saplings  that 
became  poletimber 

107,660 
117,922 

GROWING  STOCK 

Thousand  cubic  feet 

27,892 
34,486 

79,768 
83,436 

Gross  growth 
Cull  increment 
Annual  mortality 

225,582 
13,902 
27,780 

62,378 
1,410 
5,568 

163,204 
12,492 
22,212 

Average  annual  net  growth 
Average  annual  removals 

183,900 
42,520 

55,400 
11,444 

128,500 
31,076 

Growth  on  initial  sawtimber 

inventory^ 
Ingrowth — poletimber  trees 

that  became  sawtimber 

180,588 
296,499 

SAWTIMBER 
Thousand  board  feet 

79,724 
106,427 

100,864 
190,072 

Gross  growth 
Cull  increment 
Annual  mortality 

477,087 
16,687 
25,500 

186,151 

3,651 

11,600 

290,936 
13,036 
13,900 

Average  annual  net  growth 
Average  annual  removals 

434,900 
85,620 

170,900 
36,741 

264,000 
48,879 

^  Including  growth  on  trees  that  were  cut. 
■'  International  Vi-inch  rule. 
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Table  24. — Annual  net  growth,  removals,  and  mortality  of  growing  stock  and  sawtimber  on 
commercial  forest  land,  by  species,  Southern  New  England,  197! 


Species 


Growing  stock 


Sawtimber 


Annual 

net 
growth 


Annual 

timber 

removals 


Annual 
mortality 


Annual  Annual 

net  timber        „^  ,„,•. 

growth  removals      mortality 


Annual 


Softwoods: 
White  pine 
Red  pine 
Pitch  pine 
Hemlock 
Spruce 
Other  softwoods 

Total  softwoods 

Hardwoods: 

Select  white  oaks 
Select  red  oaks 
Other  white  oaks 
Other  red  oaks 
Hickory 
Sugar  maple 
Soft  maples 
Sweet  birch 
Yellow  birch 
Paper  birch 
Beech 
White  ash 
Black  cherry 
Aspen 
Elms 
Other  hardwoods 

Total  hardwoods 

Total,  all  species 


Thousand  cubic  feet 


Thousand,  board  feet^ 


42,091 
4,428 
1,860 

17,710 
2,132 
1,279 


69,500 


149,300 


218,800 


9,821 
981 
200 

4,462 
366 
170 


16,000 


3,185 
231 
434 

1,680 
549 
688 


139,045 
9,234 
5,587 

47,997 
5,114 
3,023 


6,767 


210,000 


36,000 


26,533 


332,300 


24,311 

1,254 

201 

10,330 
594 
510 


37,200 


83,500 


52,000 


33,300 


542,300 


120,700 


8,445 
314 
411 

4,546 
594 
185 


14,495 


13,478 

2,507 

2,289 

30,938 

6,596 

2,243 

36,405 

10,322 

3,561 

95,852 

20,279 

1,611 

2,914 

171 

1,849 

7,932 

1,633 

687 

26,592 

7,359 

2,094 

66,392 

19,137 

2,480 

4,839 

1,253 

625 

9,665 

2,335 

479 

5,644 

1,140 

922 

18,087 

4,049 

1,643 

37,593 

7,978 

4,596 

54,452 

15,853 

2,044 

5,263 

847 

594 

6,454 

1,372 

229 

3,567 

1,056 

871 

5,422 

1,827 

223 

2,033 

157 

1,016 

4,118 

536 

300 

3,642 

633 

778 

9,756 

2,127 

1,623 

4,933 

941 

1,047 

13,261 

3,396 

631 

2,207 

240 

535 

5,843 

1,080 

109 

1,925 

426 

895 

3,994 

866 

78 

-1,627 

96 

1,947 

-2,016 

18 

1,816 

-    108 

874 

2,914 

2,150 

2,396 

2,309 

18,505 


33,000 


^  International  i/4-inch  rule. 


Table  25. — Annual  net  growth  and  removals  of  growing   stock   and   sawtimber   on   commercial   forest 
land  by  ownership  classes,  softwoods  and  hardwoods.  Southern  New  England,  1971 


Ownership 

Annual  net  growth 

Annual  timber  removals 

All  species 

Softwoods  Hardwoods 

All  species 

Softwoods 

Hardwoods 

Other  public 

Forest  industry 
Farmer  and  other 

33,901 

2,242 

182,657 

11,190 

818 

57,492 

GROWING  STOCK 

Thousand  cubic  feet 

22,711               4,550 

1,424                    — 

125,165             47,450 

1,179 
14,821 

3,371 
32,629 

All  ownerships 

218,800 

69,500 

149,300 

52,000 

16,000 

36,000 

Other  public 
Forest  industry 
Farmer  and  other 

79,899 

4,282 

458,119 

35,634 

3,022 

171,344 

SAWTIMBER 

Thousand  board  feet" 

44,265               7,505 

1,260                    — 

286,775           113,195 

2,936 
34,264 

4,569 
78,931 

All  ownerships 

542,300 

210,000 

332,300 

120,700 

37,200 

83,500 

^  International  i/^-inch  rule. 
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Table  26. — Annual  mortality  of  growing  stock  and  sawtimber  on  connmercial  forest  land,  softwoods 

and  hardwoods,  Southern  New  England,  1971 


Ownership 


Growing  stock 
(thousand  cubic  feet) 


Sawtimber 
(thousand  board  feet)^ 


ttjiu  ijausc 

All  species 

Softwoods 

Hardwoods 

All  species 

Softwoods 

Hardwoods 

Other  public 
Forest  industry 
Farmer  and  other 

3,450 

200 

29,650 

971 
5,796 

BY  OWNERSHIP 

2,479                 2,993 

200                     — 

23,854               30,007 

577 
13,918 

2,416 
16,089 

All  ownerships 

33,300 

6,767 

26,533 

33,000 

14,495 

18,505 

Disease 

Weather 

Suppression 

Fire 

Other 

Insects 

Unknown 

26,240 

2,089 

406 

381 

309 

32 

3,843 

4,883 
1,137 

220 

32 
495 

BY 

21,357 
952 
406 
161 
309 

3,348 

CAUSE 

25,369 

5,306 

352 

230 

671 

1,072 

9,927 
4,338 

230 

15,442 
968 
352 

671 

1,072 

All  causes 

33,300 

6,767 

26,533 

33,000 

14,495 

18,505 

^  International  Vi-inch  rule. 
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Table  27. — Sampling  errors  for  major  forest  area  and  timber-volume  classes, 
Southern  New  England,  1972 


Table 

Item 

Sampling        | 

Table               Item 

Sampling 

No. 

classification 

error 

No.          classification 

error 

FOREST  AREA 

Percent 

Cubic 
feet 

Board 

feet 

1 

Forest-land  area: 

Percent 

Commercial 

1.4 

18-19       Diameter  class 

Unproductive 

41 

(inches) : 

Total 

2 

5.0-  6.9 

5 

. — 

2 

Ownership:' 

7.0-  8.9 

4 

— 

Forest   industry 

(*) 

9.0-10.9^' 

4 

10 

Farmer-owned 

21 

11.0-12.9 

4 

5 

Misc.  private 

3 

13.0-14.9 

6 

5 

Farmer  and  other 

3 

15.0-16.9 

6 

5 

3 

Stand-size  class: 
Sawtimber 
Poletimber 
Sapling-seedling 
Nonstocked  areas 

7 

7 

7 

43 

17.0-18.9 
19.0-20.9 
21.0-28.9 
29.0  and  larger 
18-19       Species: 

7 

9 

10 

21 

7 

8 

9 

21 

4 

Stand-volume  per  acre 

(board  feet) : 
Less  than  1,500 
1,500  to  5,000 
More  than  5,000 

6 

5 

11 

White  pine 
Red  pine 
Pitch  pine 
Hemlock 
Spruce 
Fir 

9 
42 
27 
16 

(*) 
(*) 
(*) 

10 

49 

33 

17 

(*) 

(*) 

7 

Area-condition  class: 

Other  softwoods 

V      / 

(*) 

10-50 

7 

Sel.  white  oaks 

9 

11 

60 

5 

Sel.  red  oaks 

8 

9 

70 

13 

Other  white  oaks 

30 

40 

8 

Growth-per-acre  class 

Other  red  oaks 

10 

12 

(cubic  feet) : 

Hickory 

16 

28 

120  to  165 

23 

Sugar  maple 

15 

20 

85  to  120 

12 

Soft  maples 

8 

13 

50  to     85 

8 

Sweet  birch 

14 

20 

Less  than  50 

6 

Yellow  birch 

18 

25 

9 

Forest  type: 

Paper  birch 

17 

29 

White  pine— red  pine- 

Beech 

19 

25 

hemlock 

10 

White   ash 

15 

21 

Spruce — fir 

(*) 

Black  cherry 

21 

26 

Pitch  pine 

31 

Aspen 

23 

38 

Oak— pine 

19 

Elm 

22 

38 

Oak — hickory 

8 

Other  hardwoods 

18 

26 

Elm-ash- red  maple 
Maple — beech — birch 

9 
13 

GROWTH  REMOVALS 

Aspen — birch 

36 

25       Growth  by: 

TIMBER  VOLUME 

Other  public 
Forest   industry 

16 

(*) 

17 

(*) 

Cubic 

Board 

Farmer  and  other 

6 

6 

feet 

feet 

Softwoods 

11 

10 

Pe 

■cent 

Hardwoods 

6 

6 

15 

Class  of  timber: 

All  species 

5 

5 

Sawtimber  trees 

3 

— 

25       Removals  by: 

Poletimber  trees 

3 

— 

Other  public 

40 

44 

All  growing  stock 

1.8 

— 

Forest  industry 

— 

— 

Rough  trees 

6 

— 

Farmer  and  other 

16 

23 

Rotten  trees 

7 

— 

Softwoods 

30 

38 

All  live  trees 

2 

— 

Hardwoods 

16 

22 

16 

Ownership  class: 

All  species 

15 

21 

Other  public 
Forest  industry 

20 

(*) 

25 

(*) 

MORTALITY 

Farmer  and  other 

3 

4 

26       By  ownership: 

17 

Stand-size  class: 

Other    public 

32 

(*) 

Sawtimber  stands 

6 

5 

Forest  industry 

(**) 

— 

Poletimber  stands 

8 

10 

Farmer  and  other 

11 

22 

Sapling-seedling 

10 

13 

Softwoods 

22 

34 

Nonstocked  areas 

(*) 

(*) 

Hardwoods 

11 

21 

Softwoods 

7 

6 

All  species 

10 

20 

Hardwoods 
All  classes 

3 

1.8 

5 
2.6 

26       Bv  cause: 
Fire 
Insect 
Disease 
Weather 
Suppression 
Other 
Unknown 

(*) 
(**) 
12 
38 
43 
(*) 
29 

24 
(*) 
(*) 
(**) 
43 

*  Sampling  errors  of  50  to  99  percent. 
*  *  Sampling  errors  of  100  percent  or  more.  ■         •  u  v, 

'  Some  classifications  have  no  sampling  errors  and    some   less    important   classifications   have    been 
omitted. 

"  Board-foot  sampling  error  for  this  class  is  for  softwoods  only. 
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Table  28. Output  of  timber  products,  by  source  of  material,  softwoods  and  hardwoods,  Southern  New  England,  1971 


Product  and 
species  group 


Standard 
units 


Total  output 


Output  from 
roundwood 


Output  from 
plant  byproducts 


Number 
of  units 


Thousand 
cubic 
feet 


Nimaber 
of  units 


Thousand 
cubic 
feet 


Number 
of  units 


Thousand 
cubic 
feet 


M  bd.  ft/ 
M  bd.  ft.^ 

M  bd.  ft.^ 


Sawlogs: 
Softwood 
Hardwood 

Total 

Veneer  logs  and  bolts: 

Softwood  M  bd.  ft.' 

Hardwood  M  bd.  ft.' 

Total  M  bd.  ft.' 

Pulpwood: 

Softwood  Std.  cords- 

Hardwood  Std.  cords^ 

Total  Std.  cords= 

Cooperage  logs  and  bolts: 


Softwoods 
Hardwood 

Total 

Piling: 
Softwood 
Hardwood 

Total 

Poles: 
Softwood 
Hardwood 

Total 


M  bd. 

M  bd. 

M  bd. 


ft.' 
ft.' 

ft.' 


M  linear  ft. 
M  linear  ft. 

M  linear  ft. 


M  pieces 
pieces 

pieces 


M 

M 


Posts  (round  and  split) : 


Softwood 
Hardwood 

Total 
Other:' 
Softwood 
Hardwood 

Total 


M 
M 

M 


pieces 
pieces 

pieces 


M  cu. 
M  cu. 

M  cu. 


Total  industrial  products:^ 

Softwood  M  cu. 

Hardwood  M  cu. 

Total  M  cu. 

Fuel  wood: 

Softwood  Std.  cords 

Hardwood  Std.  cords 

Total  Std.  cords 

All  products:'^ 

Softwood  M  cu.  ft. 

Hardwood  M  cu.  ft. 

Total  M  cu.  ft. 


48,976 
55,866 

8.207 
9,372 

48,976 
55,866 

8,207 
9,372 





104,842 

17,579 

104,842 

17,579 

— 

— 

289 

52 

289 

52 

— 

— 

289 

52 

289 

52 

— 

— 

19,898 
23,984 

1,691 
2,039 

14,876 
14,974 

1,264 
1,273 

5,022 
9,010 

427 
766 

43,882 

3,730 

29,850 

2,537 

14,032 

1,193 

125 

17 

125 

17 

— 

— 

125 

17 

125 

17 

— 

— 

2 
241 

1 

88 

2 
241 

1 

88 

— 

— 

243 

89 

243 

89 

— 

— 

1 
2 

13 
1 

1 

2 

13 
1 

— 

— 

3 

14 

3 

14 

— 

— 

61 

43 

61 

43 

— 

— 

61 

43 

61 

43 

— 

— 

653 
1,427 

653 
1,427 

17 
317 

17 
317 

636 
1.110 

636 
1,110 

2,080 

2,080 

334 

334 

1,746 

1,746 

10,608 
12,996 

9,545 
11,120 

1,063 
1,876 

23,604 

20,665 

2,939 

5,638 
33,752 

452 
2,700 

1,693 
24,616 

136 
1,969 

3,945 
9,136 

316 

731 

39,390 

3,152 

26,309 

2,105 

13,081 

1,047 

11,060 
15,696 

9,681 
13,089 

1,379 
2,607 

26,756 


22,770 


3,986' 


'  International  i/4-inch  rule. 

-  Rough  wood  basis,  includes  chips  converted  to  equivalent  standard  cords. 

"  Includes  handle,  roller  and  dimension  bolts,  shingle  bolts,  pickets  and  stakes,  charcoal  wood,  horticultural  mulch, 
and  wood  novelty  items. 

*  No  mine  timbers  are  produced  in  Southern  New  England. 

^Does  not  include  1,233,500  cubic  feet  of  softwood  and  1,339,800  cubic  feet  of  hardwood  residues  used  for  agri- 
cultural bedding. 

"  Hardwood  pulpwood  from  plant  residues  does  not  agree  with  table  22  in  Resource  Bulletin  NE-30,  Primarv  Wood- 
Product  Industries  of  Southern  New  England,  1971,  because  of  different  data  sources. 
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Table  29. — Output  of  roundwood  products,  by  source,  softwoods  and  hardwoods, 
Southern  New  England,  197! 

[In  thousands  of  cubic  feet] 


Product  and 
species  group 


All 

sources 


Growing-stock  trees^ 


Total 


Saw- 
timber 


Pole- 
timber 


Rough  o„,_ui„ 
^"d  ^dead  Other 
rotten  .         ,        sources- 
trees^  "'^^^ 


Sawlogs: 
Softwood 
Hardwood 

Total 

Veneer  logs  and  bolts: 
Softwood 
Hardwood 

Total 

Pulpwood: 
Softwood 
Hardwood 

Total 


PRINCIPAL  INDUSTRIAL  PRODUCTS 


8,207 
9,372 

7,118 
8,998 

6,889 
8,563 

229 
435 

41 

54 

1,035 
333 

17,579 

16,116 

15,452 

664 

41 

54 

1,368 

52 

50 

50 

— 

— 

— 

2 

52 

50 

50 

■ — 

— 

— 

2 

1,264 
1,273 

1,085 
723 

451 

634 
723 

5 

6 

168 
550 

2,537 


1,808 


451 


1,357 


718 


Cooperage  logs  and  bolts: 
Softwood 
Hardwood 

Total 

Piling: 
Softwood 
Hardwood 

Total 

Poles: 
Softwood 
Hardwood 

Total 

Posts  (round  and  split) : 
Softwood 
Hardwood 

Total 

Other: 
Softwood 
Hardwood 

Total 


Softwood 
Hardwood 

Total 


MISCELLANEOUS  INDUSTRIAL  PRODUCTS 


17 

16 

16 

— 

— 

— 

1 

17 

16 

16 

— 

— 

— 

1 

1 
88 

1 
85 

1 
81 

4 

— 

— 

3 

89 

86 

82 

4 

— 

— 

3 

13 
1 

13 
1 

11 

2 
1 

— 

— 

— 

14 

14 

11 

3 

— 

— 

— 

43 

15 

— 

15 

— 

25 

3 

43 

15 

— 

15 

— 

25 

3 

17 
317 

6 
208 

136 

6 

72 

54 

9 
11 

2 
44 

334 

214 

136 

78 

54 

20 

46 

TOTAL  INDUSTRIAL  PRODUCTS 

9,545               8,238               7,352                886 
11,120             10,081               8,846             1,235 

5 
95 

94 
11 

1,208 
933 

20,665 


18,319 


16,198 


2,121 


100 


105 


2,141 


Fuel  wood: 
Softwood 
Hardwood 

Total 


NONINDUSTRIAL  PRODUCTS 


136 
1,969 


2,105 


49 
1,292 


843 


49 
449 


338 


1,341 


843 


498 


338 


77 
68 


145 


10 
271 


281 


Softwood 
Hardwood 

Total 


9,681 
13,089 


22,770 


ALL  PRODUCTS 


8,287 
11,373 


7,352 
9,689 


935 
1,684 


5 
433 


19,660 


17,041 


2,619 


438 


171 
79 


250 


1,218 
1,204 


2,422 


^^  On  commercial  forest  land. 

"  Includes  trees  less  than  5.0  inches  in  diameter,  tree  tops  and  limbs  from  commercial  forest  areas,  or  any 
material  from  noncommercial  forest  land  or  nonforest  land  such  as  fence  rows  and  suburban  areas. 
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Table  30. — Timber  removals  from  growing  stock  and  sawtimber  on  commercial  forest 
land,  by  items,  softwoods  and  hardwoods.  Southern  New  England,   1971 


Growing  stock 

Sawtimber 

Item 

All 

Soft- 

Hard- 

All 

Soft- 

Hard- 

species 

woods 

woods 

species 

woods 

woods 

Thousand  cubic 

feet 

—  Tho 

usand  board  f 

eet^ 

Roundwood 
products: 
Sawlogs 

16,116 

7,118 

8,998 

69,911 

31,293 

38,618 

Veneer  logs 

and  bolts 

50 

— 

50 

226 

— 

226 

Pulpwood 

1,808 

1,085 

723 

1,644 

1,644 

• — 

Cooperage  logs 

and  bolts 

16 

— 

16 

72 

— 

72 

PUing 

86 

1 

85 

371 

5 

366 

Poles 

14 

13 

1 

50 

50 

— 

Posts 

15 

15 

— 

— 

— 

— 

other 

214 

6 

208 

611 

— 

611 

Fuelwood 

1,341 

49 

1,292 

3,797 

— 

3,797 

All  products 

19,660 

8,287 

11,373 

76,682 

32,992 

43,690 

Logging  residues 

2,997 

693 

2,304 

1,959 

767 

1,192 

Other  removals 

30,507 

6,972 

23,535 

32,290 

12,460 

19,830 

Total  removals 

53,164 

15,952 

37,212 

110,931 

46,219 

64,712 

^  International  l^-inch  rule. 


Table  31. — Volume  of  unused  residues  at  sawmills,^ 
by  type  of  residue  for  softwoods  and  hardwoods, 
Southern  New  England,  197! 

[In  thousands  of  cubic  feet] 


Type  of 
residue 


Softwoods        Hardwoods        All  species 


Coarse" 
Fine^ 

Total 


920.5 
101.3 


556.7 
78.5 


1,477.2 
179.8 


1,021.8 


635.2 


1,657.0 


'  The  sawmill   industry  was  the  only   industry   in 
Southern  New  England  with  unused  residues. 
-  Material  such  as  slabs  and  edgings. 
^  Material  such  as  sawdust  and  shavings. 
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PULPWOOD 

PRODUCTION 

in  the  Northeast 

1973 


USDA  FOREST  SERVICE  RESOURCE  BULLETIN  NE-37 
1974 

NORTHEASTERN    FOREST   EXPERIMENT  STATION 

FOREST   SERVICE,    U.S.   DEPARTMENT  OF   AGRICULTURE 

6816    MARKET   STREET,    UPPER    DARBY,    PA.    19082 

F.  BRYAN  CLARK.  STATION  DIRECTOR 


ForeM^ord 

United  States  consumption  of  paper  currently  stands  at  640  pounds 
per  person  annually  and  this  rate  will  no  doubt  increase  if  the 
Nation's  economy  booms.  The  pulp  and  paper  industry  is  approach- 
ing a  crisis  similar  to  that  of  the  oil  industry,  because  they  have 
expanded  the  capacity  of  their  existing  facilities  to  the  limit  and 
must  now  get  on  with  the  job  of  building  new  ones.  The  Northeast 
has  been  particularly  hard  put  because  many  of  its  older  facilities 
were  deemed  detrimental  to  the  environment  and  were  shut  down. 

A  major  challenge  that  faces  the  industry  is  to  determine  the  best 
means  of  catching  up  with  and  satisfying  increased  future  demand, 
while  at  the  same  time  assuring  an  adequate  return  on  the  huge 
capital  investment  that  will  be  needed.  The  rising  cost  of  raw  mate- 
rials has  become  an  important  consideration  in  studying  the  feas- 
ibility of  constructing  new  facilities.  Such  long-term  solutions  as 
expanding  forest  productivity  by  planting  superior  trees,  fertilizing 
high-potential  stands,  and  reclaiming  submarginal  farmlands  for 
forestry  do  not  provide  the  solution  to  today's  wood  shortages. 

The  short-term  solution  that  now  seems  most  promising  is  the  im- 
provement of  wood  yield  by  pulping  whole  trees.  Total-tree  chipping 
boosts  wood  harvesting  productivity  and  improves  the  per-acre  fiber 
yield  because  the  branchwood,  topwood,  bark,  and  leaves  are  re- 
covered as  well  as  the  stemwood.  In  addition,  fiber  can  be  recovered 
from  trees  that  in  the  past  would  have  been  considered  too  small  or 
too  rough  to  utilize,  because  such  trees  now  are  chipped  at  the  har- 
vesting site. 

Several  total-tree  harvesters  were  operating  in  the  Northeast  in 
1973.  One  such  harvester  ( see  cover  picture )  was  chipping  mixed 
hardwoods  in  an  Ohio  land-clearing  operation  and  selling  the  chips 
to  a  nearby  kraft  pulpmill.  Spokesmen  at  the  mill  say  that  the 
monetary  loss  from  a  decrease  in  pulp  yield  and  an  increase  in  the 
chemicals  used  can  be  more  than  offset  by  lower  costs  from  automated 
harvesting  and  chip  handling. 


Manuscript  received  for  publication  6  September  1974 
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Background 


Tp 


HIS  ANNUAL  REPORT  is  based  on  a 
canvass  of  all  pulpmills  in  the  Northeast  that 
use  wood— either  roundwood  or  plant  residues 
—as  a  basic  raw  material  for  a  variety  of  prod- 
ucts. Cross-boundary  shipments  were  traced 
by  exchanging  information  with  neighboring 
experiment  stations  that  conduct  similar  can- 
vasses. Mills  that  use  pulpwood  as  a  raw  mate- 
rial in  producing  insulation  board  and  hard- 
board  were  also  included  in  the  canvass. 

The  statistics  for  production  from  round- 
wood  reported  in  this  bulletin  are  based  upon 
mill  receipts,  which  are  subject  to  fluctuations 
caused  by  uneven  wood-inventory  buildups  or 
liquidations  from  year  to  year.  The  plant  resi- 
dues are  received  at  the  pulpmill  mostly  in 
chip  form.  Origins  of  mill  receipts  of  pulpwood 
from  roundwood  are  reported  by  county  where 
harvested.  However,  pulpwood  from  plant  resi- 
due can  be  traced  only  to  the  state  where  it 
was  produced;  some  of  the  logs  from  which  the 
residue  came  were  probably  harvested  in 
states  other  than  the  one  in  which  they  were 
processed. 


Pulpwood  Production 
Sets  fie-w  Record 

The  7,545,400  cords  of  pulpwood  produced 
in  the  14  northeastern  states  (Connecticut, 
Delaware,  Kentucky,  Maine,  Maryland,  Massa- 
chusetts, New  Hampshire,  New  Jersey,  New 
York,  Ohio,  Pennsylvania,  Rhode  Island,  Ver- 
mont, and  West  Virginia)  in  1973  represented 
an  increase  of  29  percent  over  the  5,871,500 
cords  reported  in  1972,  and  13  percent  over 
the  previous  record  harvest  of  6,649,500  cords 
reported  in  1970. 

The  increase  was  due  to  sharp  rises  in  pro- 
duction of  both  softwood  and  hardwood 
roundwood  and  of  hardwood  chip  production 
from  plant  residues  (fig.  1).  Softwood  chip 
production  was  up  also,  but  not  as  dramati- 
cally as  the  other  segments  of  pulpwood  pro- 
duction. Woodyard  inventories  have  recovered 
from  their  low  1972  levels,  and  most  north- 
eastern pulpmills  are  operating  at  or  near  ca- 
pacity. Several  companies  are  now  accepting 
total  tree  chips  when    woodyard  inventories 


are  low.  One  hardwood  kraft  producer  re- 
ported that  30  percent  of  last  year's  receipts 
came  from  total  tree  chips. 

Roundwood  pulpwood  production  from 
hardwoods  was  greater  than  that  of  soft- 
woods; it  accounted  for  54  percent  of  the  total 
harvest  in  1973.  Total  production  of  chips 
from  plant  residues  increased  234,600  cord 
equivalents  over  1972.  Hardwoods  accounted 
for  58  percent  of  all  pulpwood  produced  in 
1973,  up  from  55  percent  in  1972. 

Receipts  of  pulpwood  at  woodpulp  mills  in 
the  Northeast  totaled  8,257,100  cords  in  1973. 
These  receipts  included  wood  harvested  in  the 
Northeast  and  pulpwood  imported  from  other 
regions.  Hardwood  receipts  exceeded  those  of 
softwoods  by  1,169,700  cords.  Total  receipts 
exceeded  total  production  by  711,700  cords 
(table  2). 

Five  of  the  14  states  (Connecticut,  Dela- 
ware, Massachusetts,  Vermont,  and  West  Vir- 
ginia) produced  more  wood  than  they  re- 
ceived.   Delaware,   Massachusetts,   and   West 


Figure   I. — Pulpwood  production  for  all  states, 
by  years  and  sources  of  wood. 
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Virginia  had  no  operating  woodpulp  mills. 
Vermont  and  Connecticut  each  had  one.  Pulp- 
wood  receipts  at  Kentucky  woodpulp  mills 
continued  to  be  outstanding;  they  increased 
63  percent  above  the  535,600  cords  that  were 
received  in  1972.  Other  states  that  registered 
significant  increases  in  1973  receipts  over  1972 
included  Maine  (up  24  percent),  Pennsylvania 
(up  49  percent),  and  Ohio  (up  29  percent). 

In  previous  years,  a  portion  of  the  north- 
eastern requirement  for  softwood  pulpwood 
was  satisfied  by  shipments  of  Canadian  pulp- 
wood  into  the  Northeast.  This  trend  has  been 
changing  as  more  southern  pulpwood  has  been 
finding  its  way  into  northern  woodyards.  In 
1973,  more  than  half  of  the  round  softwood 
shipments  into  the  Northeast  came  from 
southern  states.  Also,  for  the  first  time,  im- 
ports of  hardwood  roundwood  exceeded  im- 
ports of  softwoods. 


Production  from  Roundw^ood 
Jumps  32  Percent 

The  production  of  pulpwood  from  round- 
wood  increased  1,439,300  cords— a  32  percent 
increase  over  1972.  The  5,992,000  cords  of 
roundwood  produced  in  1973  represents  the 
highest  production  level  attained  since  the  an- 
nual production  surveys  were  initiated  in  the 
Northeast  in  1963. 

The  1973  pulpwood  production  from  round- 
wood  was  up  from  1972  in  11  of  the  14  states. 
Only  Connecticut,  Delaware,  and  New  Jersey 
reported  production  decreases.  Production  in- 
creases of  30  percent  or  more  were  recorded  in 
Kentucky,  Maine,  Pennsylvania,  and  West 
Virginia. 

T^^'enty  Counties  Top 
SO'Thousand-Cord  Mark 

Twenty  counties  in  six  states  produced 
more  than  50,000  cords  of  pulpwood  from 
roundwood  in  1973.  This  number  represents  an 
increase  of  7  counties  over  the  1972  level  and 
equals  the  previous  record  that  was  set  in 
1967.  The  3.8  million  cords  of  roundwood  har- 
vested from  these  counties  represents  63  per- 
cent of  the  total  roundwood  harvest  in  the 
Northeast. 


A  West  Virginia  county  exceeded  the 
50,000-cord  level  for  the  first  time  since  1967, 
and  Pennsylvania  counties  were  represented 
for  the  first  time  since  1969.  Counties  that 
produced  more  than  50,000  cords  of  pulpwood 
from  roundwood  in  1973,  and  their  production 
totals,  are: 


County 

Aroostook,  Maine 
Piscataquis,  Maine 
Sommerset,  Maine 
Penobscot,  Maine 
Washington,  Maine 
Coos,  New  Hampshire 
Oxford,   Maine 
Franklin,  Maine 
Clearfield,  Pennsylvania 
Susquehanna,  Pennsylvania 
Hancock,  Maine 
Lycoming,  Pennsylvania 
Clinton,  Pennsylvania 
Monroe,  West  Virginia 
Essex,  Vermont 
Androscoggin,  Maine 
Center,  Pennsylvania 
St.  Lawrence,  New  York 
Essex,  New  York 
Franklin,  New  York 


Production 
(thousand  cords) 
649.8 
532.3 
501.6 
378.0 
371.1 
198.7 
185.4 
123.1 

86.3 

85.4 

83.2 

82.0 

81.5 

71.0 

68.5 

68.3 

65.2 

57.2 

56.8 

53.4 


Roundivood  Harvest  as  Related 
to  Gro^ving-Stock  Inventory 

Although  figures  3,  4,  and  5  show  the  total 
roundwood  harvest  by  production  class  and 
county  in  the  Northeast,  these  figures  do  not 
relate  the  volume  harvested  to  the  volume  of 
growing-stock  trees  that  are  actually  present. 
Growing-stock  volume  is  net  volume  in  cubic 
feet  of  sound  live  trees  of  commercial  species 
that  are  5.0  inches  dbh  or  larger,  from  a  1-foot 
stump  to  a  minimum  4.0-inch  top  diameter 
outside  bark  of  the  central  bole,  or  to  the 
point  where  the  bole  breaks  into  limbs.  The 
growing-stock  volumes  by  species  group  and 
states  that  are  used  for  making  this  compari- 
son are  based  on  those  compiled  for  the  1970 
National  Timber  Review. 

The  following  tabulation  of  harvesting  in- 
tensity shows  the  volume  of  growing  stock 
present  per  unit  harvested,  by  state  and  spe- 
cies group— in  thousand  cubic  feet  of  growing 
stock  present  for  each  cord  of  pulpwood  har- 
vested in  1972: 


State 

Maryland 
Delaware 

Maine 

West  Virginia 


^""f^-  State  ^"'"t 

wood  wood 

5.0     Maine  6.5 

6.8  New  Hampshire  12.8 

6.9  Ohio  15.5 
8.9     Pennsylvania  19.9 


Northeast  average     10.1     Northeast  average     22.4 


Rhode  Island  12.4 

New  Jersey  15.1 

Kentucky  18.3 

New   York  22.3 

Vermont  23.6 

Ohio  25.8 

Connecticut  44.7 

Massachusetts  50.0 

Pennsylvania  51.5 

New  Hampshire  53.1 


New  York 

Vermont 

Maryland 

Kentucky 

Rhode  Island 

Delaware 

West  Virginia 

Connecticut 

Massachusetts 

New  Jersey 


28.0 

31.6 

36.3 

40.3 

60.2 

70.2 

73.0 

428.3 

590.0 

,343.7 


The  states  have  been  ranked  (from  top 
down)  from  the  state  in  which  the  roundwood 
harvest  was  most  intensive  to  the  state  in 
which  the  harvest  was  the  least  intensive. 
These  rankings  and  the  regional  averages 
should  not  be  viewed  as  an  index  or  standard 
for  harvesting,  but  simply  as  a  means  of  di- 
recting individuals  engaged  in  pulpwood  pro- 
curement from  several  alternative  areas  to- 
ward the  most  promising  one. 

For  each  cord  of  pulpwood  harvested  in  the 
Northeast  in  1973,  there  were  10,000  cubic 
feet  of  softwood  growing  stock  and  22,400 
cubic  feet  of  hardwood  growing  stock.  The 
softwood  harvest  was  more  intensive  than  the 
regional  average  in  Maryland,  Delaware, 
Maine,  and  West  Virginia.  The  hardwood  har- 
vest was  more  intensive  than  the  regional  av- 
erage in  Maine,  New  Hampshire,  Ohio,  and 
Pennsylvania.  Harvesting  intensity  was  rela- 
tively low  in  the  urbanizing  states  of  the 
Northeast,  such  as  Massachusetts,  Connecti- 
cut, and  New  Jersey. 


Wood  Chip  Production 
Increases  18  Percent 

The  production  of  wood  chips  from  plant 
residues  for  pulpwood  increased  18  percent 
over  the  1,318,800  cord  equivalents  produced 
in  1972.  This  increase  was  attributable  mostly 
to  high  primary  wood-manufacturing  rates  in 
the  Northeast,  which  in  turn  generated  larger 
quantities  of  coarse  plant  residues. 

Pulpwood  chip  production  by  states  in  1972 
and  1973  are  compared  as  follows: 


Connecticut 

Delaware 

Kentucky 

Maine 

Maryland 

Massachusetts 

New  Hampshire 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Rhode  Island 

Vermont 

West  Virginia 

Total 


1972 
(thousand 
cord 
equivalents) 
0.5 
1.1 
156.7 
290.4 
114.9 
13.0 
110.7 
1.8 
135.5 
94.1 
222.3 
1.7 
31.1 
145.0 


1973 
(thousand 
cord 
equivalents) 
1.8 
1.0 
230.3 
314.5 
101.5 
30.7 
105.2 
5.7 
160.9 
145.2 
243.1 
1.7 
52.9 
158.9 


Change 
(per- 
cent) 

C') 
-9 

+47 

+8 

-12 

-5 

+  19 

+54 
+9 

n 

+70 
+  10 


1,318.8 


1,553.4 


+18 


"  More  than  100  percent. 
''  No  change. 

Chip  production  was  up  in  10  states.  Con- 
necticut, Massachusetts,  and  New  Jersey 
showed  the  highest  percentage  gains  (more 
than  100  percent),  and  Kentucky  showed  the 
highest  absolute  volume  gain  (73,600  cord 
equivalents).  The  1973  production  of  chips 
from  plant  residues  accounted  for  21  percent 
of  the  northeastern  pulpwood  production 
total.  This  represented  a  drop  of  almost  2  per- 
centage points  from  1972,  because  of  the  sharp 
increases  in  round  pulpwood  output  in  1973. 

Hardwood  chip  production  from  plant  resi- 
dues rose  21  percent,  while  softwood  chip  pro- 
duction rose  only  11  percent.  Chip  production 
for  both  hardwoods  and  softwoods  in  1973 
stand  at  all-time  record  levels. 
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Tabular  Data 


Table  1.— Total  production  of  pulpwood  in  the 
Northeast,  by  source  and  state,  1973.  (In 
thousands  of  rough  cords) 

Table  2.— Total  production  and  receipts  of 
pulpwood  in  the  Northeast,  by  state  and 
species  group,  1973.  (In  thousands  of  rough 
cords) 

Table  3.— Pulpwood  production  from  round- 
wood  in  the  Northeast,  by  state  and  species 
group,  1973.  (In  thousands  of  rough  cords) 

Table  4.— Pulpwood  chip  production  from 
plant  residues  in  the  Northeast,  by  state 
and  species  group,  1973.  (In  thousands  of 
rough  cord  equivalents) 

Table  5.— Pulpwood  receipts  from  roundwood 
in  the  Northeast,  by  state  and  species 
group,  1973.  (In  thousands  of  rough  cords) 

Table  6.— Pulpwood  chip  receipts  from  plant 
residues  in  the  Northeast,  by  state  and  spe- 
cies group,  1973.  (In  thousands  of  rough 
cord  equivalents) 

Table  7.— Pulpwood  from  roundwood  received 
from  states  outside  the  Northeast,  by  state 
(or  province)  of  origin  and  species  group, 
1973.  (In  thousands  of  rough  cords). 

Table  8.— Pulpwood  chip  receipts  from  wood- 
using  plants  outside  the  Northeast,  by  state 
(or  province)  of  origin  and  species  group, 
1973.  (In  thousands  of  rough  cord  equiva- 
lents) 


Table  9.— Pulpwood  production  from  round- 
wood  in  the  Northeast,  by  state  and  species 
group,  1973.  (In  thousands  of  rough  cords) 

Table  10.— Pulpwood  production  from  round- 
wood  in  Kentucky  and  Ohio,  by  state  and 
county  and  species  group,  1973.  (In  thou- 
sands of  rough  cords) 

Table  11.— Pulpwood  production  from  round- 
wood  in  Southern  New  England,  by  state 
and  county  and  species  group,  1973.  (In 
thousands  of  rough  cords) 

Table  12.— Pulpwood  production  from  round- 
wood  in  Northern  New  England,  by  state 
and  county  and  species  group,  1973.  (In 
thousands  of  rough  cords) 

Table  13.— Pulpwood  production  from  round- 
wood  in  New  York,  by  county  and  species 
group,  1973.  (In  thousands  of  rough  cords) 

Table  14.— Pulpwood  production  from  round- 
wood  in  Pennsylvania,  by  county  and  spe- 
cies group,  1973.  (In  thousands  of  rough 
cords) 

Table  15.— Pulpwood  production  from  round- 
wood  in  Delaware,  Maryland,  and  New  Jer- 
sey, by  state  and  county  and  species  group, 
1973.  (In  thousands  of  rough  cords) 

Table  16.— Pulpwood  production  from  round- 
wood  in  West  Virginia,  by  county  and  spe- 
cies group,  1973.  (In  thousands  of  rough 
cords) 


Table  1. — Total  production  of  pulpwood  in  the  Northeast, 
by  source  and  state,  1973 

[In  thousands  of  rough  cords]  ^ 


Source 

State 

From 

From 

From 

roundwood 

plant  residues 

all  sources 

Connecticut 

9.0 

1.8 

10.8 

Delaware 

40.0 

1.0 

41.0 

Kentucky 

230.7 

230.3 

461.0 

Maine 

3,140.7 

314.5 

3,455.2 

Maryland 

175.6 

101.5 

277.1 

Massachusetts 

18.7 

30.7 

49.4 

New  Hampshire 

230.7 

105.2 

335.9 

New  Jersey 

26.6 

5.7 

32.3 

New    York 

476.8 

160.9 

637.7 

Ohio 

269.4 

145.2 

414.6 

Peiuisylvania 

969.5 

243.1 

1,212.6 

Rhode  Island 

5.7 

1.7 

7.4 

Vermont 

140.4 

52.9 

193.3 

West  Virginia 

258.2 

158.9 

417.1 

All   states 

5,992.0 

1,553.4 

7,545.4 

128  cubic  feet  of  wood,  bark,  and  air  space. 


Table  2. — Total  production  and  receipts  of  pulpwood  in  the  Northeast,  by  state 

and  species  group,  1973 

[In  thousands  of  rough  cords] 


Total  production 

Total  receipts 

Production 

State 

surplus  (  +  ) 

Softwood 

Hardwood 

Softwood 

Hardwood 

or  deficit  (  — ) 

Connecticut 

5.3 

5.5 

(D) 

(D) 

+  (D) 

Delaware 

33.9 

7.1 

— 

+41.0 

Kentucky 

43.3 

417.7 

178.0 

693.8 

-410.8 

Maine 

2,376.8 

1,078.4 

2,591.6 

1,069.0 

-205.4 

Maryland 

155.4 

121.7 

119.1 

308.3 

-150.3 

Massachusetts 

31.6 

17.8 

— 

— 

+49.4 

New  Hampshire 

128.3 

207.6 

110.3 

404.8 

-179.2 

New  Jersey 

28.6 

3.7 

51.5 

13.7 

-32.9 

New  York 

173.5 

464.2 

258.3 

484.0 

-104.6 

Ohio 

7.9 

406.7 

10.5 

552.8 

-148.7 

Pennsylvania 

46.0 

1,166.6 

184.3 

1,173.8 

-145.5 

Rhode  Island 

1.8 

5.6 

(D) 

(D) 

-(D) 

Vermont 

82.0 

111.3 

(D) 

(D) 

+  (D) 

West  Virginia 

81.7 

335.4 

— 

+417.1 

All  states 

3,196.1 

4,349.3 

3,543.7 

4,713.4 

-711.7 

(D)  Data  withheld  to  avoid  disclosure  for  individual  mills. 
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Table  7. — Pulpwood  from  roundwood  received  from  states  outside  the 
Northeast,  by  state  (or  province)  or  origin  and  species  group,  1973 

[In  thousands  of  rough  cords] 


Receiving 

state^ 


State  or  province 
of  origin 


Total 
softwood 


Total 
hardwood 


All 
species 


Kentucky    Illinois 

Indiana 

Minnesota 

Mississippi 

Missouri 

Tennessee 

Maine    New  Brunswick 

Quebec 

Maryland    Virginia 

New  Hampshire  Quebec 

New  York  Michigan 

Ontario 
Quebec 

Ohio  Alabama 

Indiana 
Michigan 
Virginia 
Wisconsin 

Pennsylvania   Virginia 

Vermont    Quebec 


0.2 

9.8 

10.0 

— 

18.8 

18.8 

. — . 

2.2 

2.2 

128.3 

243.7 

372.0 

1.1 

32.9 

34.0 

9.2 

8.9 

18.1 

141.2 

44.1 

185.3 

.1 

2.0 

2.1 

35.4 

14.8 

50.2 

1.2 

60.5 

61.7 

— 

(*) 

(*) 

1.9 

10.2 

12.1 

3.9 



3.9 

— 

2.3 

2.3 



6.1 

6.1 



14.7 

14.7 



(*) 

(*) 



3.0 

3.0 

40.0 

10.9 

50.9 

3.6 

— 

3.6 

All  states 


366.1 


484.9 


851.0 


'  States  with  no  receipts  are  omitted. 
*  Less  than  50  cords. 


Table  8. — Pulpwood  chip  receipts  from  wood-using  plants  outside  the 
Northeast,  by  state  (or  province)  or  origin  and  species  group,  1973 

[In  thousands  of  rough  cord  equivalents] 


Receiving 

State  or  province 

Total 

Total 

All 

state^ 

of  origin 

softwood 

hardwood 

species 

Kentucky    

Alabama 



2.6 

2.6 

Arkansas 

— 

2.5 

2.5 

Illinois 



19.6 

19.6 

Indiana 

— 

26.5 

26.5 

Mississippi 

39.2 

20.7 

59.9 

Missouri 



38.7 

38.7 

Tennessee 

— 

48.5 

48.5 

Maine    

New  Brunswick 

14.7 

.7 

15.4 

Quebec 

50.2 

1.8 

52.0 

Maryland    

Virginia 

4.3 

3.3 

7.6 

New  Hampshire  . 

Quebec 

6.9 

13.7 

20.6 

New  Jersey  

Virginia 

3.5 

1.0 

4.5 

New  York  

Ontario 



31.1 

31.1 

Quebec 

1.0 

.8 

1.8 

South  Carolina 



(*) 

(*) 

Ohio  

Indiana 

.6 

1.8      - 

2.4 

Michigan 

— 

.5 

.5 

Tennessee 

, 

2.0 

2.0 

Virginia 

.4 

1.3 

1.7 

Pennsylvania   

Virginia 

9.2 

15.0 

24.2 

All  states 

130.0 

232.1 

362.1 

'  States  with  no  receipts  are  omitted. 
(*)  Less  than  50  cord  equivalents. 
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Figure  3. — Geographic  pattern  of 
pulpwood  production  from  round- 
wood  in  Kentucky  and  Ohio,  by 
county  and  species  group,  1973. 


Table  10. — Pulpwood  production  from  roundwood  In  Kentucky  and  Ohio,  by  state  and  county  and  species  group,  1973 

[In  thousands  of  rough  cords] 


Softwood 


Hardwood 


County' 


Spruce 
and 
fir 


Hemlock 

and 
tamarack 


Pine 


Total 


Aspen  and  Oak 
yellow-  and 
poplar      hickory 


Other 
hardwoods 


Total 


All   ; 
speciesi 


Ballard 

Bath 

Boyd 

Breathitt 

Breckinridge 

Butler 

Calloway 

Carlisle 

Carter 

Casey 

Clay" 

Clinton 

Daviess 

Elliott 

Fleming 

Fulton 

Graves 

Grayson 

Greenup 

Hancock 

Hardin 

Henderson 

Hickman 

Jackson 

Laurel 

Lawrence 

Lee 

Lewis 

Livingston 

McCracken 

McCreary 

Marshall 

Meade 

Menifee 


2.8 
.1 

2.9 


3.6 


(*) 

4.9 

.6 

.6 

2.1 


3.3 


3.6 


KENTUCKY 

2.8 


2.9 


3.6 


(*) 

4.9 

.6 

.6 

2.1 


3.3 


3.6 


3.3 

10.9 

2.2 

6.9 

(*) 

.1 

.1 

.2 

— 

3.0 

. — 

.1 

.1 

.3 

.5 

1.6 

1.9 

8.8 

— 

2.0 

— 

.2 

— 

2.8 

— 

3.6 

(*) 

(*) 

(*) 

(*) 

.3 

.9 

.9 

3.2 

— 

1.8 

1.9 

6.4 

— 

4.2 

— 

1.1 

— 

2.9 

.5 

1.6 

(*) 

(*) 

(*) 

2.6 

.4 

1.2 

.3 

1.1 

4.7 

17.9 

.5 


1.1 


1.5 
1.8 

.3 
3.5 


7.6 
1.9 

.1 

.1 
1.4 

.1 
1.5 
1.1 
3.5 
1.0 
(*) 

.1 
1.6 
(*) 
(*) 

.8 
2.4 

.8 
1.8 
1.9 

.5 
1.3 
1.3 
(*) 
1.0 

.3 

.3 
5.8 

.1 
LI 
1.7 

.1 

.1 

.9 


21.8 
11.0 

.2 

.4 
4.4 

.2 

1.9 

3.2 

14.2 

3.0 

.2 
2.9 
5.2 
(*) 
(*) 
2.0 
6.5 
2.6 
10.1 
6.1 
1.6 
4.2 
3.4 
(*) 
3.6 
1.9 
1.7 
28.4 

.1 
3.1 
3.5 

.1 

.4 
5.5 


21.8 

13.8 

.2 

.5 

4.4 

.2 

1.9 

3.2 

17.1 

3.0 

.2 

2.9 

5.2 

.1 

.1 

2.0 

6.5 

2.6 

13.7 

6.1 

1.6 

4.2 

3.4 

(*) 

8.5 

2.5 

2.3 

30.5 

.1 

3.1 

6.8 

.1 

.4 

9.1 


CONTINU: 
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Table  lO.-Continued 


Softwood 

Hardwood 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
irdwoods 

All 
species 

County' 

and 
fir 

and 
tamarack 

Pine 

Total 

yellow- 
poplar 

and             ,  , 
hickory 

Total 

Montgomery 



. — 

.2 

.2 

.2 

.5 

.1 

.8 

1.0 

Morgan 

— 

— 

2.1 

2.1 

.3 

.8 

.2 

1.3 

3.4 

Nelson 

— 

— 

— 

— 

— 

.2 

.1 

.3 

.3 

Ohio 

. — 

— 

— 

— 

— 

14.5 

6.7 

21.2 

21.2 

Owsley 

— 

— 

.2 

.2 

(*) 

.2 

(*) 

.2 

.4 

Powell 

— 

— 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

Pulaski 

— 

— 

.3 

.3 

— 

— 

.4 

.4 

.7 

Rowan 

— 

— 

1.0 

1.0 

1.4 

9.0 

2.0 

12.4 

13.4 

Union 

— 

— 

— 

— 

— 

.1 

(*) 

.1 

.1 

Wayne 

— 

— 

.6 

.6 

— 

— 

— 

.6 

Whitley 

— 

— 

4.8 

4.8 

■ — 

3.6 

3.0 

6.6 

11.4 

Wolfe 

— 

— 

.1 

.1 

(*) 

(*) 

(*) 

(*) 

.1 

Total 

— 

— 

34.0 

34.0 

20.6 

121.4 

54.7 

196.7 

230.7 

OHIO 

Adams 









0.3 

7.0 

0.9 

8.2 

8.2 

Ashland 









— 

1.3 

.7 

2.0 

2.0 

Athens 



— 

0.3 

0.3 

2.0 

5.2 

3.0 

10.2 

10.5 

Belmont 











(*) 

— 

(*) 

(*) 

Brown 









.1 

.3 

.3 

.7 

.7 

Butler 











.2 

.2 

.4 

.4 

Carroll 











.7 



.7 

.7 

Clark 









.3 

.8 

.5 

1.6 

1.6 

Clermont 



— 

— 

— 

— 

.1 

.1 

.2 

.2 

Clinton 









.1 

1.0 

.9 

2.0 

2.0 

Coshocton 









. 

14.9 



14.9 

14.9 

Delaware 









. 

(*) 



(*) 

(*) 

Erie 











.4 

.4 

.8 

.8 

Fairfield 









.1 

.4 

.2 

.7 

.7 

Gallia 



0.1 

3.5 

3.6 

.7 

5.4 

1.5 

7.6 

11.2 

Greene 

, 







.1 

.4 

.3 

.8 

.8 

Guernsey 











9.7 

9.7 

9.7 

Hamilton 











.1 

.1 

.2 

.2 

Harrison 











.6 



.6 

.6 

Highland 









.1 

3.2 

2.4 

5.7 

5.7 

Hocking 









3.9 

10.0 

5.8 

19.7 

19.7 

Holmes 











2.0 



2.0 

2.0 

Huron 





__ 





.4 

.4 

.8 

.8 

Jackson 





.4 

.4 

2.3 

13.2 

6.9 

22.4 

22.8 

Knox 









.2 

4.4 

.4 

5.0 

5.0 

Lawrence 

. 



(*) 

(*) 

1.7 

7.9 

4.9 

14.5 

14.5 

Licking 





.3 

7.0 

.5 

7.8 

7.8 

Lorain 











.2 

.2 

.4 

.4 

Lucas 





__ 



.1 

.1 

.2 

.2 

Meigs 



__^ 

.1 

.1 

.2 

.4 

.2 

.8 

.9 

Monroe 







(*) 



(*) 

(*) 

Montgomery 





,    , 



„_ 

.2 

.2 

.4 

.4 

Morrow 











.1 



.1 

.1 

Muskingum 

Noble 

Perry 

— 

— 

.2 

.2 

— 

8.9 

.4 

4.3 

— 

8.9 

.4 

6.3 

9.1 

.4 

6.3 

.8 

1.2 

Pickaway 





^^ 



1.7 

4.3 

2.6 

8.6 

8.6 

Pike 

13.2 

5.8 

21.1 

21.2 

Preble 











(*) 

(*) 

(*) 

(*) 

Richland 









(*) 

(*) 

(*) 

Ross 





,    ,  . 



2.9 

11.6 

4.6 

19.1 

19.1 

Scioto 





.1 

.1 

2.4 

13.5 

4.5 

20.4 

20.5 

Seneca 





.2 

.3 

.5 

.5 

Shelby 





___ 



.2 

.4 

.2 

.8 

.8 

Stark 









.4 

.4 

.4 

Tuscarawas 











2.2 



2.2 

2.2 

Vinton 









5.6 

19.4 

8.5 

33.5 

33.5 

Warren 









.3 

.3 

.6 

.6 

Washington 











(*) 

(*) 

(*) 

Wayne 









.1 

.4 

.2 

.7 

.7 

Wyandot 

— 

— 

— 

— 

(*) 

(*) 

(*) 

Total 

— 

0.1 

4.7 

4.8 

28.3 

177.0 

59.3 

264.6 

269.4 

^  Counties  with  no  production  are  omitted. 
*  Less  than  50  cords. 
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Figure  4. — Geographic  pattern  of 
pulpwood  production  from  round- 
wood  in  the  New  England  States, 
1973. 


Table  I  I. — Pulpwood  production  from  roundwood  in  Southern  New  England,  by  state  and  county  and  species  group,  1973 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
hardwoods 

All 

County' 

and 

and 

Pine 

Total 

yellow- 

and 

Total 

fir 

tamarack 

poplar 

hickory 

species 

CONNECTICUT 

Hartford 





1.2 

1.2 

— 







1.2 

Litchfield 





.2 

.2 









.2 

Middlesex 





.1 

.1 









.1 

New  Haven 





1.4 

1.4 









1.4 

New  London 





.4 

.4 

— 

0.3 

0.4 

0.7 

1.1 

Tolland 

— . 

— . 

.2 

.2 

— 

.1 

.2 

.3 

.5 

Windham 

— 

— 

1.6 

1.6 

— 

1.4 

1.5 

2.9 

4.5 

Total 

— 

— 

5.1 

5.1 

— 

1.8 

2.1 

3.9 

9.0 

MASSACHUSETTS 

Barnstable 



_ 

1.2 

1.2 



_ 





1.2 

Bristol 





2.6 

2.6 



0.7 

0.8 

1.5 

4.1 

Plymouth 





10.5 

10.5 



.9 

.9 

1.8 

12.3 

Worcester 

— 

— 

1.1 

1.1 

— 

— 

— 

— 

1.1 

Total 

— 

— 

15.4 

15.4 

— 

1.6 

1.7 

3.3 

18.7 

RHODE  ISLAND 

Kent 





0.4 

0.4 



1.1 

LI 

2.2 

2.6 

Providence 



. , 

.8 

.8 



.5 

.6 

1.1 

1.9 

Washington 

— 

— 

.4 

.4 

— 

.4 

.4 

.8 

1.2 

Total 

— 

— 

1.6 

1.6 

— 

2.0 

2.1 

4.1 

5.7 

'  Counties  with  no  production  are  omitted. 
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Table  12. — Pulpwood  production  from  roundwood  in  Northern  New  England,  by  state  and  county  and  species  group,  1973 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
hardwoods 

All 

County' 

and 

and 

Pine 

Total 

yellow- 

and 

Total 

fir 

tamarack 

poplar 

hickory 

species 

MAINE 

Androscoggin 

2.7 

4.0 

13.5 

20.2 

32.3 

0.6 

15.2 

48.1 

68.3 

Aroostook 

515.9 

50.0 

(*) 

565.9 

— 

3.1 

80.8 

83.9 

649.8 

Cumberland 

2.8 

2.9 

16.5 

22.2 

— 

.9 

23.5 

24.4 

46.6 

Franklin 

32.2 

4.5 

4.1 

40.8 

4.2 

2.9 

75.2 

82.3 

123.1 

Hancock 

29.0 

18.0 

2.7 

49.7 

.2 

1.2 

32.1 

33.5 

83.2 

Kennebec 

4.2 

6.1 

13.7 

24.0 

.3 

.9 

24.1 

25.3 

49.3 

Knox 

6.4 

3.4 

6.1 

15.9 

(*) 

.6 

9.7 

10.3 

26.2 

Lincoln 

4.0 

4.5 

9.2 

17.7 

(*) 

.6 

16.8 

17.4 

35.1 

Oxford 

24.7 

13.2 

16.1 

54.0 

4.2 

4.7 

122.5 

131.4 

185.4 

Penobscot 

150.6 

60.7 

19.3 

230.6 

31.5 

4.3 

111.6 

147.4 

378.0 

Piscataquis 

425.0 

15.2 

2.1 

442.3 

9.1 

3.0 

77.9 

90.0 

532.3 

Sagadahoc 

2.3 

3.2 

6.0 

11.5 

(*) 

.4 

7.1 

7.5 

19.0 

Somerset 

358.8 

12.9 

4.7 

376.4 

5.4 

4.4 

115.4 

125.2 

501.6 

Waldo 

11.1 

4.1 

8.9 

24.1 

1.7 

.8 

19.7 

22.2 

46.3 

Washington 

198.6 

31.2 

7.1 

236.9 

35.2 

3.7 

95.3 

134.2 

371.1 

York 

.2 

.9 

12.4 

13.5 

— 

.4 

11.5 

11.9 

25.4 

Total 

1,768.5 

234.8 

142.4 

2,145.7 

124.1 

32.5 

838.4 

995.0 

3,140.7 

NEW  HAMPSHIRE 

Carroll 

1.1 

0.8 

0.7 

2.6 

0.4 

(*) 

14.9 

15.3 

17.9 

Coos 

44.2 

3.1 

1.1 

48.4 

14.2 

0.7 

135.4 

150.3 

198.7 

Grafton 

1.6 

.3 

1.0 

2.9 

1.0 

.4 

8.3 

9.7 

12.6 

Hillsboro 

— 

— 

(*) 

(*) 

— 

.2 

.2 

.4 

.4 

Rockingham 

— 

— 

.7 

.7 

— 

.1 

.1 

.2 

.9 

Strafford 

— 

— 

(*) 

(*) 

— 

.1 

.1 

.2 

.2 

Sullivan 

— 

— 

(*) 

(*) 

— 

— 

— 

— 

(*) 

Total 

46.9 

4.2 

3.5 

54.6 

15.6 

1.5 

159.0 

176.1 

230.7 

VERMONT 

Addison 

0.9 

0.1 

0.1 

1.1 

0.1 

0.1 

2.6 

2.8 

3.9 

Bennington 

(*) 

.4 

.6 

1.0 

— 

— 

5.2 

5.2 

6.2 

Caledonia 

2.2 

.6 

.8 

3.6 

.6 

(*) 

5.3 

5.9 

9.5 

Chittenden 

.1 

(*) 

.5 

.6 

.5 

— 

.5 

1.1 

Essex 

24.0 

.9 

.1 

25.0 

3.8 

.2 

39.5 

43.5 

68.5 

Franklin 

.2 



(*) 

.2 

.1 

.1 

1.7 

1.9 

2.1 

Lamoille 

10.4 

.2 

.3 

10.9 

— 

(*) 

.7 

.7 

11.6 

Orange 

2.1 

.3 

— 

2.4 

.2 

— 

.2 

2.6 

Orleans 

2.2 

.7 

.3 

3.2 

.9 

.1 

8.2 

9.2 

12.4 

Rutland 

2.2 

.5 

1.1 

3.8 

.2 

(*) 

1.5 

1.7 

5.5 

Washington 

.9 

— 

.5 

1.4 

.1 

— 

.1 

1.5 

Windham 

3.3 

(*) 

.6 

3.9 

(*) 

.1 

2.4 

2.5 

6.4 

Windsor 

6.0 

.1 

.7 

6.8 

.7 

.1 

1.5 

2.3 

9.1 

Total 

54.5 

3.8 

5.6 

63.9 

7.2 

0.7 

68.6 

76.5 

140.4 

'  Counties  with  no  production  are  omitted. 
*  Less  than  50  cords. 


16 


PRODUCTION 

^^ 

BYCOUNTieS.  IN  CORDS 

^^^^^^1 

rn 

50  OR  LESS 

^^^^^B 

■i 

50  TO  5,000 

'w-'^^ij^  ^H 

p^^^^^i 

H 

5,000  TO  ZO  000 

1  ^v^ 

n 

20,000  TO  35.000 

1  i^i 

I^H 

35,000  TO  50,000 

r' 

- — 1 — . 

c^\^^ 

F      I 1  ^^ 

50,000  OR  MORE 

^ 

Vj\r\ 

i^ 

— 1     / 

~' j^^Hr- 

>  in 

y 

i9 

Vr    S^^^B 

^  -\^ 

~>^ 

1^ 

\><:,' 

;i  ^-xH 

>^'/^ 

r       ^ 

?^  Wv 

ri^ 

/ 

^Qlr 

^:^^ 

i 

r 

^^ 

y 

Figure  5. — Geographic  pattern  of 
pulpwood  production  -from  round- 
wood  in  the  Middle  Atlantic 
States,   1973. 


Table  13. — Pulpwood  production  from  roundwood  in  New  York  by  county  and  species  group,  1973 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

All 
species 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
hardwoods 

County' 

and 
fir 

and 
tamarack 

Pine 

Total 

yellow- 
poplar 

and 
hickory 

Total 

Allegany 



(*) 

(*) 

(*) 







_ 

*3'] 

Broome 



. — 



3.7 

3.7 

Cattaraugus 

— 

0.3 

1.0 

1.3 

1.6 

— 

2.2 

3.8 

5.1 

Chemung 





— 



.5 

0.2 

.6 

1.3 

1.3 

Chenango 

3.8 

— 

(*) 

3.8 

.9 

2.7 

5.8 

9.4 

13.2 

Clinton 

3.7 

.3 

2.2 

6.2 

2.3 

— 

39.4 

41.7 

47.9 

Columbia 





(*) 

(*) 



. . 



— 

(*) 

Cortland 

L9 

— 

1.0 

2.9 

(*) 

(*) 

(*) 

(*) 

2.9 

Delaware 

(*) 

— 

— 

(*) 

.1 

.5 

3.6 

4.2 

4.2      j 

Essex 

1.4 

3.8 

5.3 

10.5 

3.3 

— 

43.0 

46.3 

56.8 

Franklin 

26.6 

.1 

2.3 

29.0 

1.8 



22.6 

24.4 

53.4      1 

Fulton 

(*) 

3.7 

1.0 

4.7 

.2 



13.3 

13.5 

18.2 

Genesee 

. 



.2 

— . 

(*) 

.2 

.2 

Greene 

— 

— 

(*) 

(*7 

— 

— 

(*) 

(*) 

(*) 

Hamilton 

3.4 

1.9 

.9 

6.2 

1.0 

— 

28.0 

29.0 

35.2 

Herkimer 

4.4 

(*) 

.3 

4.7 





3.7 

3.7 

8.4 

Jefferson 

(*) 

2.0 

2.0 

1.8 

— 

.8 

2.6 

4.6 

Lewis 

4.0 



1.9 

5.9 

3.3 



24.7 

28.0 

33.9 

Madison 

1.6 

— 

— 

1.6 

(*) 

— 

— 

(*) 

1.6 

Oneida 

.7 



1.1 

1.8 



7.1 

7.2 

9.0 

Onondaga 

— 

— 





(*) 

— 

— 

(*) 

(*) 

Oswego 

(*) 

— 

.9 

.9 

(*) 

— 

.6 

.6 

1.5 

Otsego 

3.0 

— 

4.0 

7.0 

— 

.3 

.4 

7.4 

Rensselaer 

.2 

(*) 

1.7 

1.9 

'.& 

— . 

1.9 

2.5 

4.4 

St.  Lawrence 

14.1 

1.8 

5.1 

21.0 

4.4 



31.8 

36.2 

57.2 

Saratoga 

LI 

5.6 

11.1 

17.8 

1.9 

— 

23.6 

25.5 

43.3 

Schoharie 

.7 



1.2 

1.9 





(*) 

(*) 

1.9 

Schuyler 



.3 



.3 

.3 

Sullivan 













.1 

.1 

.1 

Tioga 

— 







.4 

.8 

1.7 

2.9 

2.9 

Tompkins 

— 

— 

— 

— 

.3 

1.2 

2.0 

3.5 

3.5 

Warren 

2.9 

5.5 

3.3 

11.7 

2.2 



23.0 

25.2 

36.9 

Washington 

.1 

1.9 

2.5 

4.5 

1.3 

— 

12.0 

13.3 

17.8 

Total 

73.6 

24.9 

48.8 

147.3 

28.6 

5.4 

295.5 

329.5 

476.8 

*  Less  than  50  cords. 

'  Counties  with  no  production  are  omitted. 
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Table  14. — Pulpwood  production  from  roundwood  in  Pennsylvania,  by  county  and  species  group,  1973 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
hardwoods 

All 
species 

County' 

and 
fir 

and 
tamarack 

Pine 

Total 

yellow- 
poplar 

and 
hickory 

Total 

Adams 





0.4 

0.4 

— 

3.5 

1.7 

5.2 

5.6 

Armstrong 

— 

(*) 

.1 

.1 

(*) 

(*) 

.4 

.4 

.5 

Bedford 

— 

0.7 

5.4 

6.1 

6.2 

13.4 

7.2 

26.8 

32.9 

Berks 

— 

— 

.1 

.1 

— 

.2 

.1 

.3 

.4 

Blair 



.1 

.3 

.4 

1.4 

6.3 

10.9 

18.6 

19.0 

Bradford 

— 

— 

— 

— 

6.5 

10.3 

25.4 

42.2 

42.2 

Bucks 

— 

— 

— 

— 

— 

.3 

.2 

.5 

.5 

Butler 

— 

— 

— 

— 

— 

— 

1.1 

1.1 

1.1 

Cambria 



.2 

.8 

1.0 

.1 

1.6 

6.5 

8.2 

9.2 

Cameron 

— 

— 

— 

— 

— 

(*) 

13.0 

13.0 

13.0 

Carbon 

— 

— 

— 

. — 

— 

(*) 

— 

(*) 

(*) 

Centre 

0.1 

.3 

.8 

1.2 

4.3 

26.0 

33.7 

64.0 

65.2 

Clarion 

— 

— 

— 

— 

— 

(*) 

1.1 

1.1 

1.1 

Clearfield 

(*) 

.9 

1.9 

2.8 

4.3 

24.0 

55.2 

83.5 

86.3 

Clinton 

.1 

.3 

.4 

3.6 

21.2 

56.3 

81.1 

81.5 

Columbia 

— 

— 

(*) 

(*) 

.4 

1.9 

2.8 

5.1 

5.1 

Crawford 

— 

— 

— 

— 

— 

— 

4.3 

4.3 

4.3 

Cumberland 

— 

— 

.9 

.9 

— 

4.5 

1.9 

6.4 

7.3 

Dauphin 





(*) 

(*) 

.3 

1.5 

2.6 

4.4 

4.4 

Elk 





— 

5.4 

36.3 

41.7 

41.7 

Erie 







. — 

— 

— 

3.8 

3.8 

3.8 

Fayette 

— 

(*) 

(*) 

(*) 

.5 

.9 

.3 

1.7 

1.7 

Forest 

— 

— 

— 

(*) 

9.0 

9.0 

9.0 

Franklin 



— 

1.2 

1.2 

— 

7.2 

3.6 

10.8 

12.0 

Fulton 



(*) 

2.4 

2.4 

(*) 

4.5 

3.4 

7.9 

10.3 

Greene 



— 

— 

(*) 

— 

(*) 

(*) 

Huntingdon 

— 

.5 

5.4 

5.9 

2.1 

11.4 

15.5 

29.0 

34.9 

Indiana 

— 

.1 

2.2 

2.3 

.1 

.1 

.7 

.9 

3.2 

Jefferson 



(*) 

.1 

.1 

.2 

.4 

2.3 

2.9 

3.0 

Juniata 



(*) 

.7 

.7 

— 

1.7 

.7 

2.4 

3.1 

Lackawanna 



— 

— 

1.7 

6.4 

10.9 

19.0 

19.0 

Lancaster 

— . 

— 

(*) 

(*) 

— 

.3 

.1 

.4 

.4 

Lawrence 

— 



(*) 

(*) 

— 

— 

— 

— 

(*) 

Lebanon 

__. 



(*) 

(*) 

— 

(*) 

— 

(*) 

(*) 

Luzerne 

^_ 

. 

.1 

.1 

1.5 

6.8 

10.9 

19.2 

19.3 

Lycoming 

__ 

(*) 

.3 

.3 

6.3 

30.1 

45.3 

81.7 

82.0 

McKean 



— 

— . 

3.7 

— 

28.4 

32.1 

32.1 

Mercer 

__ 





— 

— 

— 

.5 

.5 

.5 

Mifflin 



(*) 

.1 

.1 

(*) 

(*) 

(*) 

(*) 

.1 

Monroe 

, 



— 

.2 

.7 

1.2 

2.1 

2.1 

Montour 





.1 

.1 

— 

.4 

.2 

.6 

.7 

Northumberland 



(*) 

(*) 

— 

.7 

.2 

.9 

.9 

Perry 

- 

(*) 

.6 

.6 

.4 

3.8 

2.9 

7.1 

7.7 

Pike 

__ 





.1 

.4 

.7 

1.2 

1.2 

Potter 









.1 

.6 

14.2 

14.9 

14.9 

Schuylkill 

Snyder 

Somerset 

-^ 

.1 

.4 

.4 

1.1 

.4 

.4 

1.2 

.3 

.1 

3.5 

4.2 

.7 

6.2 

3.9 

.6 

6.8 

8.4 

1.4 

16.5 

8.8 

1.8 

17.7 

Sullivan 





4.8 

7.5 

20.0 

32.3 

32.3 

Susquehanna 
Tioga 

— 

— 

— 

— 

6.9 

1.8 

29.0 
3.3 

49.5 
5.1 

85.4 
10.2 

85.4 
10.2 

Union 

.1 

.1 



1.4 

.3 

1.7 

1.8 

Venango 
Warren 

— 

n 

.1 

.1 

4.6 

— 

40.1 
40.7 

40.1 
45.3 

40.2 
45.3 

Wayne 

Wyoming 

York 

— 

— 

1.7 

1.7 

1.7 
1.3 

6.0 
4.7 
2.7 

15.1 
8.3 
1.3 

22.8 

14.3 

4.0 

22.8 

14.3 

5.7 

Total 

0.1 

3.0 

28.0 

31.1 

69.0 

262.2 

607.2 

938.4 

969.5 

*  Less  than  50  cords. 

^  Counties  with  no  production  are  omitted. 
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Table  15. — Pulpwood  production  from  roundwood  in  Delaware,  Maryland,  and  New  Jersey,  by  state  and  county  and 

species  group,  1973 


[In  thousands  of 

rough  cords] 

Softwood 

Hardwood 

All 
species    [ 

[ 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
hardwoods 

County' 

and 
fir 

and 
tamarack 

Pine 

Total 

yellow- 
poplar 

and 
hickory 

Total 

DELAWARE 

1 

Kent 

_ 



0.3 

0.3 



0.3 

0.1 

0.4 

0.7 

New  Castle 

— 

— 

(*) 

(*) 

— 

— 

— 

— 

(*) 

Sussex 

— 

— 

33.6 

33.6 

— 

2.5 

3.2 

5.7 

39.3 

Total 

— 

— 

33.9 

33.9 

— 

2.8 

3.3 

6.1 

40.0 

MARYLAND 

Allegany 



0.1 

2.8 

2.9 

0.3 

30.7 

0.8 

31.8 

34.7 

Anne  Arundel 

— 

— 

3.3 

3.3 

— 

(*) 

— 

(*) 

3.3 

Baltimore 



— 

1.6 

1.6 

. — 

.2 

— 

.2 

1.8 

Calvert 



— . 

4.0 

4.0 

— 

(*) 



(*) 

4.0      . 

Caroline 

— 

— 

3.1 

3.1 

— 

.2 

.1 

.3 

3.4 

Carroll 



— 

1.6 

1.6 

— 

.2 

.1 

.3 

1.9 

Cecil 

— 

— . 

— 

— 

— 

(*) 

. — 

(*) 

(*) 

Charles 

— 

— 

5.2 

5.2 

— 

.7 

.4 

1.1 

6.3 

Dorchester 

— 

— 

4.8 

4.8 

— 

.1 

.4 

.5 

5.3 

Frederick 

— 

— 

— 

— 

— 

.7 

.4 

1.1 

1.1 

Garrett 



(*) 

1.2 

1.2 

.3 

30.7 

.6 

31.6 

32.8 

Harford 

— 

(*) 

(*) 

(*) 

.1 

(*) 

.1 

.1 

Howard 

— 

— 

(*) 

(*) 

— 

— 

— 

(*) 

Montgomery 

— 

— 

(*) 

(*) 

— 

■ — • 

— 

— 

(*) 

Prince  Georges 

— 

— 

.3 

.3 

— 

.6 

(*) 

.6 

.9 

Queen  Annas 

— 

— 

(*) 

(*) 

— 

— 

— 

— 

(*) 

St.  Marys 

— 

— 

4.9 

4.9 

— 

— 

— 

— 

4.9 

Somerset 



— 

16.7 

16.7 

. — 

— 

— 

— 

16.7 

Talbot 

— 

— 

.1 

.1 

. — 

— 

— 

— 

.1 

Washington 

— 

— 

.5 

.5 

(*) 

L3 

.7 

2.0 

2.5 

Wicomico 



— 

31.2 

31.2 

— 

(*) 

.3 

.3 

31.5 

Worcester 

— 

— 

24.2 

24.2 

— 

.1 

— 

.1 

24.3 

Total 

— 

0.1 

105.5 

105.6 

0.6 

65.6 

3.8 

70.0 

175.6 

NEW  JERSEY 

Atlantic 





6.2 

6.2 





0.5 

0.5 

6.7 

Burlington 

— 

— 

12.2 

12.2 

— 

— . 

.4 

.4 

12.6 

Camden 





2.8 

2.8 



(*) 

— 

— 

2.8 

Cumberland 





.7 

.7 



.1 

.1 

.8 

Ocean 

— 

— 

3.7 

3.7 

— 

— 

— 

— 

3.7 

Total 

— 

— 

25.6 

25.6 

— 

(*) 

1.0 

1.0 

26.6 

'  Counties  with  no  production  are  omitted. 
(*)  Less  than  50  cords. 
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Table  16. — Pulpwood  production  from  roundwood  in  West  Virginia,  by  county  and  species  group,  1973 

[In  thousands  of  rough  cords] 


Softwood 

Hardwood 

Spruce 

Hemlock 

Aspen  and 

Oak 

Other 
hardwoods 

All 
species 

County' 

and 

fir 

and 
tamarack 

Pine 

Total 

yellow- 
poplar 

and 

hickory 

Total 

Berkeley 



(*) 

3.5 

3.5 

(*) 

1.6 

0.8 

2.4 

5.9 

Braxton 







0.2 

.2 

.2 

.6 

.6 

Cabell 

— 

(*) 

.3 

.3 

(*) 

.1 

(*) 

.1 

.4 

Calhoun 

— . 

(*) 

.2 

.2 

(*) 

.2 

(*) 

.2 

.4 

Doddridge 

— 

(*) 

.1 

.1 

.1 

.3 

(*) 

.4 

.5 

Fayette 

— 

(*) 

(*) 

.6 

1.3 

1.6 

3.5 

3.5 

Grant 

0.6 

0.3 

1.7 

2.6 

2.2 

11.3 

.9 

14.4 

17.0 

Greenbrier 

.1 

1.2 

7.7 

9.0 

.7 

1.7 

2.0 

4.4 

13.4 

Hampshire 

— 

.9 

10.3 

11.2 

2.3 

12.3 

.9 

15.5 

26.7 

Hardy 

— 

.2 

1.8 

2.0 

1.1 

5.7 

.4 

7.2 

9.2 

Harrison 

— 

— 

(*) 

(*) 

— 

— 

— 

— 

(*) 

Jackson 

— 

.3 

2.9 

3.2 

.4 

1.9 

.1 

2.4 

5.6 

Mason 

— 

.2 

1.6 

1.8 

.2 

.6 

.2 

1.0 

2.8 

Mercer 

— 

— 

(*) 

(*) 

— 

— 

— 

— 

(*) 

Mineral 

.3 

2.9 

3.2 

2.1 

11.1 

.8 

14.0 

17.2 

Monroe 

— 

.9 

5.9 

6.8 

10.3 

25.0 

28.9 

64.2 

71.0 

Morgan 



.4 

10.4 

10.8 

.7 

6.2 

1.5 

8.4 

19.2 

Nicholas 

— . 

— . 

(*) 

(*) 

. — 

— 

— 

— 

(*) 

Ohio 



— . 

(*) 

(*) 

— 

— 

— 

— 

(*) 

Pendleton 



(*) 

.4 

.4 

1.0 

3.9 

1.7 

6.6 

7.0 

Pleasants 

— 

(*) 

.1 

.1 

(*) 

(*) 

(*) 

(*) 

.1 

Pocahontas 

.6 

.7 

4.7 

6.0 

3.8 

10.7 

9.4 

23.9 

29.9 

Preston 

— 



— 

— . 

.1 

.7 

.1 

.9 

.9 

Putnam 



.2 

1.7 

1.9 

.1 

.7 

(*) 

.8 

2.7 

Randolph 

(*) 

(*) 

.1 

.1 

.2 

.9 

.1 

1.2 

1.3 

Ritchie 

.3 

2.5 

2.8 

.3 

1.4 

.1 

1.8 

4.6 

Summers 



.2 

.9 

1.1 

.3 

.8 

.9 

2.0 

3.1 

Taylor 

— 

— 

(*) 

(*) 

— 

— 

— 

— 

(*) 

Tucker 

(*) 

(*) 

.2 

.2 

.2 

1.0 

.1 

1.3 

1.5 

Tyler 

(*) 

.1 

.1 

(*) 

.1 

(*) 

.1 

.2 

Wayne 

— 

(*) 

(*) 

(*) 

.2 

.8 

.5 

1.5 

1.5 

Wirt 



.1 

5.4 

5.5 

.5 

2.7 

.2 

3.4 

8.9 

Wood 

— 

(*) 

1.3 

1.3 

.2 

1.4 

.2 

1.8 

3.1 

Total 

1.3 

6.2 

66.7 

74.2 

27.8 

104.6 

51.6 

184.0 

258.2 

*  Less  than  50  cords. 

'  Counties  with  no  production  are  omitted. 
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THE  FOREST-LAND  OWNERS 
OF  DELAWARE 


ABSTRACT 

A  statistical-analytical  report  on  a  mail  canvass  of  the  owners  of 
privately  owned  forest  land  in  Delaware,  based  on  a  study  made  in 
conjunction  with  the  second  forest  survey  of  Delaware  by  the  USDA 
Forest  Service.  Statistical  findings  are  based  on  responses  supplied 
by  owners  to  a  questionnaire.  Trends  in  forest-land  ownership  and 
the  attitudes  and  intentions  of  owners  regarding  reasons  for  owning 
forest  land,  timber  management,  timber  harvesting,  and  recreational 
use  are  discussed. 


BACKGROUND 


^HE  RECENTLY  COMPLETED  forest 
survey  of  Delaware  provided  estimates  of 
forest  area  and  timber  volume  by  broad 
owner  categories  (Ferguson  and  Mayer 
1972).  But  it  did  not  provide  estimates  of 
the  volume  or  acreage  of  timber  that  might 
be  available  for  harvesting.  Nor  did  it  de- 
scribe the  attitudes  of  typical  forest  land- 
owners, their  reasons  for  owning  forest  land, 
or  their  views  toward  timber  harvesting, 
forest  management,  and  recreational  use  of 
their  land  by  the  public.  The  purpose  of  our 
study  is  to  provide  this  information  in  a  form 
that  will  be  useful  when  used  in  conjunction 
with  the  forest-resource  report  for  the  state. 
The  rural  landscape  of  Delaware,  like  that 
of  many  other  states,  has  been  undergoing 
dynamic  changes  for  a  number  of  years. 
Rural-to-urban  migration,  mechanization  of 


agriculture,  greater  agricultural  productiv- 
ity, and  greater  affluence  and  mobility  of  the 
population  have  brought  about  many  impor- 
tant changes. 

The  number  of  farms  in  Delaware  declined 
during  the  last  decade.  Yet  the  average  size 
of  farnis  increased  {U.S.  Census  Bureau 
1969).  The  latest  forest  survey  showed  that 
farmers,  both  individuals  and  corporations 
engaged  in  farming,  owned  46  percent  of  the 
commercial  forest  land  in  the  state. 

The  forests  of  Delaware  are  under  increas- 
ing pressure  to  supply  not  only  timber  but 
also  recreational  experiences  and  suburban 
homesites  for  an  increasing  population.  A 
strong  demand  for  softwood  timber  is  rapidly 
changing  many  forest  stands  from  softwood 
to  hardwood  or  from  mixed  softwood-hard- 
wood to  pure  hardwood.    During  the  period 


1957  to  1971,  softwood  growing  stock  de- 
creased 20  percent  while  hardwood  volume 
increased  48  percent. 

RESULTS 

11,400  Owners 

There  are  approximately  11,400  owners  of 
the  370,000  acres  of  privately  owned  com- 
mercial forest  land  in  Delaware.  The  average 
size  of  forest  ownerships  is  32  acres.  The 
ownerships  range  from  less  than  2  acres  to 
more  than  11,000  acres.  There  are  more  own- 
erships in  the  20-  to  49-  acre  class  than  in 
any  other  size  class  (fig.  1). 

Individuals  Hold  Three-Fourths 

Individuals  —  as  opposed  to  corporations, 
partnerships,  and  other  groups  —  own  73  per- 
cent of  the  private  forest  land  in  Delaware. 
Although  corporations  account  for  only  3 
percent  of  the  owners,  they  hold  19  percent 


of  the  land.  Individual  owners  are  mainly 
farmers.  They  own  43  percent  of  all  the 
forest  land  in  Delaware.  Retired  persons 
account  for  21  percent  of  the  acreage  held  by 
individuals.  Frequently,  when  farmers  retire, 
they  sell  or  lease  some  of  their  farm  acreage 
but  retain  a  part  to  live  on.  Other  occupation 
groups  account  for  the  remaining  22  percent 
of  the  acreage  owned  by  individuals. 

Consistent  with  the  high  proportion  of  re- 
tired owners  is  the  fact  that  most  owners  are 
more  than  50  years  old.  Thirty  percent  of 
the  individual  owners  have  cash  incomes  of 
less  than  $3,000  per  year,  and  81  percent 
have  incomes  of  $10,000  per  year  or  less. 
These  people  own  69  percent  of  the  acreage 
owned  by  individuals.  Also,  92  percent  of 
the  individual  owners  have  12  years  of  for- 
mal education  or  less  and  49  percent  have 
8  years  or  less. 

In  a  state  with  a  relatively  high  per-capita 
income,  the  low  income  of  forest  owners  is 


Figure    I. — Estimated   number  of  forest-land   owners  and 
total  acreage  owned,  by  size  class,  in  Delaware,  1972. 
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Figure  2. — Percentage  of  all  owners  and  the  share  of  the  total  acreage 
they  own,  by  form  of  ownership,  in  Delaware,  1972. 
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a  reflection  of  the  large  number  of  retirees 
and  the  low  educational  level  of  forest  land- 
owners. Then  too,  the  Wilmington-New  Castle 
County  urban-industrial  area  raises  the 
state's  income  level,  while  the  southern  por- 
tion of  the  state,  where  forest  owners  live,  is 
rural. 

Corporations  own  68,800  acres  of  the  pri- 
vate forest  land  in  Delaware.  Forest  indus- 
tries, the  smallest  category  of  corporate 
owners,  own  the  largest  share — 29,700  acres. 
Corporate  farms  own  19,700  acres,  and  real 
estate  corporations  own  6,600  acres  (fig.  2). 

Forest  land  tenure  is  relatively  stable  in 
Delaware.  Although  48  percent  of  the  own- 
ers have  owned  their  land  less  than  10  years, 
85  percent  of  the  private  forest  land  has  been 
in  the  same  ownership  for  more  than  10 
years.  A  comparison  of  numbers  of  owners 
with  the  corresponding  acreage  owned  indi- 
cates that,  the  smaller  the  tract,  the  shorter 
the  period  of  tenure  is  likely  to  be. 

Absentee  ownership  is  not  common  in  Dela- 
ware, Owners  of  87  percent  of  the  private 
commercial  forest  live  either  on  the  property 
or  within  5  miles  of  it.  Most  owners  hold 
only  one  tract  of  forest  land.  Owners  of  two 
or  more  tracts  account  for  11  percent  of  the 
owners  and  27  percent  of  the  land. 


Why  People  Own  Forest  Land — 
Some  Surprises 

Why  do  people  own  forest  land,  and  what 
benefits  do  they  derive  or  expect  to  derive 
from  it?  We  asked  owners  these  questions. 
The  answers  were  not  always  what  we 
expected. 

More  than  half  of  the  forest  owners  in 
Delaware  hold  the  land  simply  because  it  is 
part  of  their  residence.  These  owners  ac- 
count for  49  percent  of  the  private  forest 
land  in  the  state.  Many  of  these  owners  are 
farmers;  and  the  forest  land  is  part  of  the 
farm,  although  it  may  serve  no  useful  func- 
tion in  the  present  farm  enterprise.  An  addi- 
tional 9  percent  of  the  owners  said  that  their 
forest  land  was  "for  farm  use,"  meaning  a 
source  of  fenceposts,  fuelwood,  and  miscel- 
laneous farm  timber.  Speculation  —  holding 
land  in  anticipation  of  higher  value  —  was 
the  reason  given  by  24  percent  of  the  owners, 
who  own  11  percent  of  the  private  forest  land. 

Timber  production  motivates  only  3  per- 
cent of  the  owners  to  hold  forest  land.  These 
are  mainly  large  timber-based  industries  that 
own  extensive  tracts  of  forest  land.  These 
companies  own  29,700  of  the  63,200  acres  for 
which  timber  production  is  the  primary  rea- 
son for  ownership. 


When  we  compare  the  reasons  that  owners 
gave  for  holding  forest  land  with  the  benefits 
they  derive  from  it  or  expect  to  derive  from 
it,  we  uncover  some  interesting  insights.  The 
most  important  benefit  selected  was  esthetics. 
Many  of  those  who  live  in  or  near  their  forest 
land  indicated  esthetic  enjoyment  as  the  most 
important  benefit  of  forest  ownership. 

Though  one-fourth  of  the  owners  indicated 
that  they  hold  forest  land  for  speculation, 
few  felt  that  the  increase  in  land  value  was 
the  most  important  benefit  they  received  dur- 
ing the  previous  5  years.  Nor  did  they  expect 
it  to  be  the  most  important  benefit  they  would 
derive  from  their  land  in  the  coming  5  years. 

This  comparison  raises  some  questions.  Is 
forest  land  as  good  an  investment  as  many 
owners  anticipated  ?  It  is  possible  that  many 
owners  purchased  the  land  for  investment 
purposes  only  to  discover  that  other  benefits 
were  more  important  to  them. 

Only  3  percent  of  the  owners  listed  timber 
production  as  their  reason  for  owning  forest 
land,  yet  11  percent  said  that  the  sale  of  tim- 
ber was  the  most  important  benefit  they 
derived  from  their  land.  Apparently  timber 
production  proved  more  rewarding  to  land- 
owners than  they  had  anticipated. 

How  Much  Timber  is  Available? 

One  of  the  important  objectives  of  this 
study  was  to  provide  an  estimate  of  the 
volume  of  timber  available  for  harvesting. 
Because  the  answer  to  this  question  is  influ- 
enced by  many  social  and  economic  factors, 
it  is  impossible  to  determine  exactly  just  how 
much  timber  is  available  at  a  given  time. 
Furthermore,  even  if  such  an  estimate  could 
be  made,  its  utility  would  be  limited  to  the 
time  to  which  it  applies,  because  industrial 
developments,  market  conditions,  and  social 
and  economic  developments  can  drastically 
alter  those  factors  that  interact  to  determine 
how  much  timber  could  be  brought  to  market. 
We  can,  however,  get  an  idea  of  how  much 
timber  might  be  available  in  Delaware  by 
examining  both  the  owners'  past  practices 
and  future  intentions. 

Nearly  46  percent  of  Delaware's  forest 
owners  have  harvested  timber  from  their 
land.   These  owners  are  primarily  the  larger 


ones,  who  own  75  percent  of  the  privately 
owned  commercial  forest  land  in  the  state. 
More  than  half  of  these  owners  said  they 
intend  to  harvest  timber  from  their  land  in 
the  future.  These  people  account  for  71  per- 
cent of  the  privately  owned  forest  land  in 
Delaware. 

The  fact  that  both  past  practices  and  future 
plans  are  approximately  the  same  supports 
the  conclusion  that  70  to  75  percent  of  the 
private  commercial  forest  land  in  Delaware 
is  growing  timber  that  can  be  considered 
available  or  will  be  available  for  harvesting. 
Of  course,  it  would  not  be  valid  to  assume 
that  the  same  70  to  75  percent  of  the  land 
will  supply  future  harvests.  But  it  seems  to 
be  a  safe  assumption  that  at  any  given  time 
70  to  75  percent  of  the  land  will  be  available 
for  timber  production. 

It  would  also  be  incorrect  to  assume  that 
the  estimated  422  millon  cubic  feet  of  timber 
on  lands  held  by  owners  who  are  willing  to 
harvest  is  available  at  any  given  time.  A 
more  realistic  approach  might  be  to  deal  with 
annual  net  growth,  because  in  the  long  run 
this  is  the  volume  that  the  area  can  provide 
on  a  sustained  basis.  In  1971  the  harvest  of 
growing  stock  on  private  forest  land  in  Dela- 
ware was  12.0  million  cubic  feet  (Ferguson 
and  Mayer  1972) .  If  we  assume  that  75  per- 
cent of  the  private  land  is  producing  avail- 
able growth,  then  13.8  million  cubic  feet  was 
grown  that  was  available.  Since  the  propor- 
tion of  total  growth  assumed  to  take  place 
on  the  lands  of  owners  who  are  willing  to 
sell  is  in  excess  of  the  annual  harvest,  a  sur- 
plus appears  to  be  available. 

This  conclusion  masks  some  important 
problems.  When  we  look  at  the  growth  and 
harvest  of  softwoods  and  hardwoods  sepa- 
rately, we  get  very  different  pictures.  Though 
only  40  percent  of  the  available  hardwood 
growth  was  harvested  in  1971,  the  harvest  of 
softwood  growing  stock  was  more  than  dou- 
ble the  available  growth. 

Clearly  the  inventory  balance  in  Delaware 
is  being  drastically  altered  as  more  softwood 
is  being  harvested  than  is  being  grown  on 
those  lands  that  are  considered  open  to  tim- 
ber harvesting,  and  less  hardwood  is  being 


removed  than  could  be.  We  can  then  say 
that,  if  the  objective  is  to  maintain  the  pres- 
ent hardwood-softwood  mix  in  Delaware, 
there  is  no  available  softwood  growing  stock 
or  sawtimber  in  Delaware,  but  there  is  a 
surplus  of  6.3  million  cubic  feet  of  available 
hardwood  growing-stock  growth.  In  fact,  a 
continuation  of  present  cutting  of  softwoods 
and  underharvesting  of  hardwoods  threatens 
to  turn  Delaware  into  a  hardwood  state. 
Further,  it  becomes  obvious  that  the  state's 
available  commercial  forest  land  cannot  con- 
tinue to  sustain  this  high  level  of  softwood 
production  without  an  active  forest-manage- 
ment program. 

Why  Some  Owners  Harvest  Timber 

Of  the  5,200  forest-land  owners  in  Dela- 
ware who  harvested  timber,  33  percent  said 
they  did  so  because  the  timber  was  mature. 
Another  important  reason  for  harvesting 
was  the  need  for  money.  Five  percent  of  the 
land  was  harvested  for  company  use.  Fewer 
than  1  percent  of  the  owners  who  reported 
harvesting  said  that  they  did  so  to  improve 
the  timber  stand.  Seventeen  percent  said 
that  timber  salvage  was  the  reason  for  har- 
vesting, but  none  indicated  that  this  was 
recommended  by  a  forester.  Clearly  then,  a 
desire  to  improve  the  condition  of  the  grow- 
ing-stock base  is  not  a  significant  motivating 
force  for  harvesting  timber  in  Delaware. 

Why  Other  Owners  Don't  Harvest  Timber 

An  estimated  total  of  6,200  forest-land 
owners  in  Delaware  have  not  harvested  tim- 
ber, but  these  people  hold  only  25  percent  of 
the  private  forest  in  the  state.  Small  tract 
size  was  the  most  common  reason  given  for 
not  harvesting  timber.  An  additional  3  per- 
cent of  the  owners  said  they  had  insufficient 
volume  to  harvest.  Together  these  owners 
hold  22  percent  of  the  unharvested  land.  Sev- 
enteen percent  of  the  land  was  undisturbed 
because  the  timber  was  immature.  The  most 
common  reason  given  for  not  harvesting  was 
simply  that  the  timber  was  not  marketable 
for  one  reason  or  another.  Reasons  like  dis- 
trust of  loggers,  selling  the  land,  destruction 
of  scenery,  and  opposition  to  timber  cutting 
was  mentioned  by  only  23  percent  of  the  non- 
harvesting  owners. 


Thus  only  40,800  acres —  11  percent  —  of 
the  private  commercial  forest  land  is  held  by 
owners  who  are  adamantly  opposed  to  timber 
harvesting.  From  this  it  would  seem  that  a 
substantial  part  of  the  forest  that  is  now 
considered  unavailable  could  be  made  avail- 
able either  through  more  management  effort 
or  by  convincing  owners  that  other  values 
will  not  necessarily  be  destroyed. 

Timber-Harvesting  Practices 

The  timber  buyer  usually  selected  the  trees 
to  be  harvested.  This  occurred  on  79  percent 
of  the  ownerships  that  were  harvested.  For- 
esters marked  the  timber  on  only  7  percent 
of  the  ownerships.  The  landowner  himself 
determined  which  trees  would  be  cut  on  14 
percent  of  the  ownerships. 

Though  the  number  of  cases  in  which  for- 
esters marked  the  timber  was  small,  their 
services  were  used  more  frequently  on  the 
larger  ownerships.  The  corporate  owner  is 
more  likely  to  enlist  the  services  of  a  pro- 
fessional forester  in  selling  his  timber.  The 
small  landowner,  on  the  other  hand,  is  more 
likely  to  give  the  timber  buyer  what  amounts 
to  a  blank  check  to  harvest  what  he  chooses. 
For  the  landowner's  advantage,  the  buyer  is 
usually  the  last  person  who  should  determine 
what  timber  should  be  harvested. 

Thougli  the  individual-tree  selection  meth- 
od of  timber  harvesting  is  most  popular 
with  landowners,  it  is  employed  on  the  small- 
est acreage.  Clearcutting  is  the  second  most 
popular  harvesting  system,  but  it  accounts 
for  the  greatest  part  of  the  acreage.  Diam- 
eter-limit harvesting  was  the  third  most 
popular  method  with  owners  and  the  second 
most  common  in  terms  of  acreage  (fig.  3) . 

Pulpwood  is  the  most  important  timber 
product  of  Delaware,  in  terms  of  volume  har- 
vested. It  accounted  for  almost  half  of  the 
volume  of  growing  stock  harvested  in  1970 
{Bones  1973).  Sawlogs  were  the  second 
most  important  product  harvested. 

However,  the  results  of  the  ownership 
study  give  a  different  impression.  More  own- 
ers harvested  sawlogs  than  harvested  pulp- 
wood.  Also,  these  owners  held  183,600  acres 
as  opposed  to  the  pulpwood  harvesters,  who 
owned  108,200. 


Figure  3. — Percentage  of  owners  and  percentage  of  total  acreage  they 
own,  for  owners  who  have  harvested  and  by  harvesting  system  used,  in 
Delaware,  1972. 


SELECTION 


DIAMETER 
UNIT 


CLEARCUTTING 


OTHER 


DON'T   KNOW 


l^^l 

^^^^H 

^" 

^" 

^" 

1  PERCENTAGE  OF  ALL  OWNERS 

■ 

PERCENTAGE  OF  ACRES  OWNED 

^" 

10  15 


20  25 

PERCENT 


30  35 


Figure  4. — Acreage  owned  by  owners  who  have  harvested,  by  harvesting 
system  and  by  product  harvested,  in  Delaware,   1972. 
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This  apparent  disparity  may  be  explained 
by  two  considerations.  First,  much  of  the 
pulpwood  harvest  comes  from  clearcutting 
operations,  while  most  of  the  sawlog  harvest 
comes  from  areas  that  have  been  selectively 
logged.  A  greater  volume  can  be  harvested 
from  a  smaller  area  when  clearcutting  is  used 
than  when  the  selection  system  is  used.  And 
second,  since  a  total  of  5,200  owners  holding 
278,600  acres  reported  that  they  have  har- 
vested timber,  it  is  obvious  that  many  timber 
harvests  involved  more  than  one  product 
(fig.  4). 

This  trend  is  in  fact  becoming  more  pro- 
nounced throughout  the  Northeast.  Thus, 
though  an  owner  may  say  that  the  principal 
product  harvested  from  his  land  was  saw- 
logs,  an  additional  volume  may  have  been 
pulpwood  or  some  other  product. 

Public  Forestry  Assistance 

In  Delaware,  public  forestry  assistance  to 
landowners  is  the  responsibility  of  the  For- 
estry Section  of  the  Delaware  Department  of 
Agriculture.  Although  they  did  not  recognize 
the  agency  by  name,  most  owners  said  that 
they  would  turn  to  "the  State"  for  guidance. 
There  is,  of  course,  the  possibility  that  they 
might  not  turn  to  the  proper  state  agency 
initially.  Another  10  percent  of  the  owners 
named  such  agencies  as  "the  County,"  the 
USDA  Soil  Conservation  Service,  consulting 
foresters,  the  USDA  Forest  Service,  and  the 
USDA  Cooperative  Extension  Service. 

Those  owners  who  are  persistent  will  even- 
tually be  referred  to  the  State  Department 
of  Agriculture.  Unfortunately,  38  percent  of 
the  owners  did  not  know  where  they  could 
obtain  forestry  assistance.  And  these  owners 
own  37  percent  of  Delaware's  private  forest 
land.  If  forestry-assistance  programs  are  to 
be  successful,  it  is  imperative  that  landown- 
ers know  where  and  how  to  obtain  advice 
and  assistance. 

In  all  fairness,  we  feel  that  this  situation 
is  not  drastically  different  from  that  in  most 
other  states.  But,  this  study  does  reveal  the 
extent  of  the  problem  in  Delaware.  Similar 
studies  planned  for  other  states  will  probably 
confirm  this  feeling. 

Only  15  percent  of  the  private  forest-land 


owners  in  Delaware  received  forestry  serv- 
ices. These  owners  held  23  percent  of  the 
privately  owned  forest  land  in  the  state. 
Forty-two  percent  of  the  owners  received 
assistance  for  tree  planting.  In  most  cases 
these  were  not  extensive  plantings.  General 
forest-management  assistance  was  received 
by  300  owners,  and  they  held  35  percent  of 
the  acreage.  Weeding,  thinning,  and  pruning 
were  only  occasionally  applied.  Less  than  10 
percent  of  the  forest-land  owners  in  Dela- 
ware have  undertaken  any  long-term  forestry 
practices. 

Recreation  on  Private  Forest  Land 

The  majority  of  the  privately  owned  forest 
land  in  Delaware  is  open  to  public  recreation 
in  one  form  or  another. 

Owners  were  asked  "Is  the  general  public 
(other  than  your  family  and  immediate  circle 
of  friends)  permitted  to  use  your  land  for 
any  of  the  following:  Hiking,  picnicking, 
camping,  fishing,  or  hunting?" 

Hiking  was  permitted  on  65  percent  of  the 
forest  land.  Picnicking  was  permitted  on 
62  percent  of  the  land  and  camping  on  58 
percent.  The  reluctance  of  owners  to  permit 
picnicking  and  camping  may  be  explained  by 
the  fact  that  these  uses  often  create  problems 
of  littering  and  site  degradation. 

Hunting  by  the  general  public  is  permitted 
by  55  percent  of  the  owners,  who  hold  61  per- 
cent of  the  private  forest  land.  Although 
167,100  acres  of  commercial  forest  land  in 
Delaware  are  posted,  either  against  trespas- 
sing in  general  or  against  hunting  in  partic- 
ular, many  owners  whose  lands  are  posted 
do  permit  public  use.  These  owners  usually 
wish  to  control  the  numbers  of  people  using 
their  land,  and  they  also  wish  to  know  who 
is  using  their  land  for  what,  and  where  and 
when  they  are  using  it. 

introducing  "Mr.  DEL  A.  WARE" 

Now  that  we  have  discussed  the  who's, 
what's,  and  why's  of  the  forest-land  owners 
in  Delaware,  we  can  describe  what  we  might 
call  the  typical  Delaware  forest-land  owner. 
Like  all  average  characters,  he  probably 
doesn't  exist.  So,  to  make  him  seem  a  little 
more  real  we'll  call  him  "Del  A.  Ware." 

Del  is  a  farmer  who  admits  to  being  over 


60  years  old.  He  had  less  than  8  years  of 
formal  education  and  earns  less  than  $10,000 
per  year.  He  grew  up  in  a  rural  area  much 
like  the  one  he  now  lives  in. 

Del  has  about  32  acres  of  forest  land  on 
his  farm,  and  he's  owned  it  for  10  to  25 
years.  He  harvested  some  sawlogs  from  his 
land  several  years  back  because  he  figured  it 
was  mature  —  and  besides,  he  needed  the 
money  it  would  bring  in. 

Del  is  a  trusting  chap.  He  let  the  man  who 
bought  his  timber  pick  out  which  trees  to  cut. 
This  buyer  "selectively"  logged  the  area.  Al- 
though Del  says  the  sale  of  this  timber  was 
important  to  him,  he  says  the  most  important 
benefit  he  gets  from  his  forest  land  is  just 
the  enjoyment  of  looking  at  it. 

Del  doesn't  spend  much  time  worrying 
about  his  forest  land,  though.  He  has  never 
received  any  forestry  assistance  or  done  any 
forest-management  work  on  it.  But,  he  says, 
if  he  ever  decides  to,  he'll  contact  "the  State." 
And,  if  he  does  do  anything  he'll  probably 
plant  some  trees. 

We  asked  Del  if  he  intended  to  harvest 
trees  again  from  his  land,  and  he  said  he 
wasn't  sure.  "Maybe  and  maybe  not,  but  if 
the  price  is  right,  and  I  need  some  cash,  and 
I've  got  some  mature  timber  to  sell,  I  will. 
Then  again  I'm  getting  up  in  years,  so  I 
probably  won't." 


IN   CONCLUSION 

The  results  of  this  study  have  shown  that, 
although  75  percent  of  the  private  commer- 
cial forest  land  in  Delaware  is  owned  by 
persons  who  have  at  one  time  or  another 
harvested  timber,  few  owners  consider  tim- 
ber production  an  important  motivating  force 
for  woodland  ownership.  Only  3  percent  of 
the  owners,  mainly  industrial,  considered 
timber  production  the  most  important  reason 
for  owning  forest  land.  On  the  other  hand, 
more  than  half  of  the  owners  said  they 
owned  forest  land  because  it  was  part  of  the 
land  where  they  live.    Thus,  many  owners 


enjoy  forest  benefits  without  consciously 
managing  the  land. 

As  pointed  out  earlier,  the  demand  for 
softwood  timber  in  Delaware  is  growing  at 
an  unprecedented  rate.  If  the  state  is  to 
meet  this  demand  without  depleting  the  re- 
source base,  some  program  of  forest  manage- 
ment will  be  required.  Though  most  of  the 
forest-land  owners  are  not  at  present  actively 
managing  their  land,  our  study  indicates  that 
this  attitude  could  be  changed. 

Forest  land  tenure  in  Delaware  is  reason- 
ably stable.  About  85  percent  of  the  private 
commercial  forest  land  in  the  state  has  been 
owned  by  the  same  owner  for  10  years  or 
more.  Thirty-four  percent  has  been  owned 
25  years  or  more.  Rapid  turnover  of  owner- 
ship is  not  a  major  deterent  to  long-range 
forest  management  in  Delaware.  Also,  in 
Delaware  nearly  70  percent  of  the  private 
commercial  forest  land  is  in  tracts  of  50 
acres  or  more.  Most  forest  managers  con- 
sider 50  acres  the  minimum  practical  size  for 
long-term  forest  management  unless  the  site 
is  unusually  productive  or  is  stocked  with  a 
particularly  high-value  species. 

Few  owners  are  adamantly  opposed  to  tim- 
ber harvesting;  owners  opposed  to  logging 
hold  less  than  10  percent  of  the  private  forest 
land  in  the  state.  These  people  account  for 
about  10  percent  of  the  owners. 

Although  the  results  are  not  directly  com- 
parable, a  similar  study  in  Massachusetts 
showed  a  substantially  higher  proportion  of 
owners  opposed  to  harvesting  (Babeu  and 
others  1965).  This  implies  that  many  Dela- 
ware owners  who  have  not  harvested  could 
be  encouraged  to  do  so  if  it  were  pointed  out 
to  them  that  it  could  benefit  the  condition  of 
the  land  and  help  in  providing  those  benefits 
they  want  from  it  if  it  were  done  properly. 

Private  commercial  forest  land  in  Dela- 
ware also  provides  an  important  recreation 
resource.  The  majority  of  private  commercial 
forest  land  in  the  state  is  open  to  recreational 
use  by  the  public.  Thus  landowners  have  an 
opportunity  to  provide  two  forest  products 
simultaneously  —  wood  and  recreation. 
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APPENDIX   I 


Study  Method 

The  sampling  design  used  in  this  study  is  de- 
rived from  that  used  in  the  forest  inventory. 
Forest  Survey  field  personnel  attempted  to  ob- 
tain the  correct  name  and  mailing  address  of  the 
owner  of  each  of  the  155  forested  plots  that  were 
located  on  privately  owned  land.  Field  crews 
were  able  to  obtain  usable  addresses  for  nearly 
90  percent  of  the  field  plots. 

Each  owner  was  maUed  the  questionnaire. 
This  questionnaire  was  developed  after  investi- 
gation of  several  earlier  ownership  studies  and 
consultations  with  other  investigators.  The  ques- 
tionnaire was  also  field-tested  to  insure  that 
the  burden  on  potential  respondents  would  not 
be  so  great  as  to  hinder  response.  The  mass 
mailing  consisted  of  the  questionnaire  plus  a 
cover  letter  explaining  the  purpose  of  the  sur- 
vey. Approximately  2  weeks  after  the  initial 
mailing,  a  second  copy  of  the  questionnaire  and 
an  additional  cover  letter  that  urged  coopera- 
tion with  the  study  were  sent  to  those  ad- 
dresses who  had  not  responded.  By  the  end 
of  the  first  month,  38  owners  had  responded. 
At  this  time  we  began  a  100-percent  field  can- 
vass of  those  owners  who  had  not  responded. 
This  resulted  in  an  additional  66  usable  ques- 
tionnaires. The  resulting  data  were  compiled  by 
electronic  computer,  using  the  FINSYS  general- 
ized computer  system.  (See  Wilson,  Robert  W., 
Jr.,  and  Robert  C.  Peters,  1967.  The  North- 
eastern Forest  Inventory  Data  Processing  System 
I.  Introduction.  NE.  For.  Exp.  Stn.,  Upper 
Darby,  Pa.,  20  p.,  illus.  USDA  For.  Serv.  Res. 
Pap.  NE-61.) 

Because  the  sample  developed  is  proportional 
to  forest  area  rather  than  to  the  number  of 
owners,  it  introduces  a  bias  in  estimating  num- 
ber of  owners.  To  overcome  this  bias  it  was 
necessary  to  weight  the  numbers  of  owners  ob- 
tained in  the  sample.  This  procedure  can  be 
stated  mathematically  as 


wx  = 


CFLp/Nr 
Ai 


and   ^wx  =  estimated  number  of  private 
owners  in  the  state 

where:  wx  -  the  weighted  number  of  owners 
represented  by  the  respondent 

CFLp  =  the  area  of  privately  owned  com- 
mercial forest  land  in  the  State 

Nr  =  number  of  respondents  in  the 

survey 
Ai  =  acres  owned  by  respondent 

The  sum  of  the  weighted  number  of  owners 
then  provides  an  unbiased  estimate  of  the  total 
number  of  persons  who  own  commercial  forest 
land  in  Delaware. 

The  acreage  of  commercial  forest  land  was  es- 
timated in  a  manner  similar  to  that  used  in  the 
forest  survey.  The  total  area  of  privately  owned 
commercial  forest  land  was  divided  by  the  num- 
ber of  field  plots  represented  in  the  ownership 
canvass.  Thus,  ii  a  particular  respondent  owned 
one  forested  plot,  his  response  was  given  a 
weight  of  one  and  his  response  was  said  to  ac- 
count for  3,277.9  acres  of  commercial  forest  land. 
If  a  respondent  represented  two  forested  plots, 
his  response  received  a  weight  of  two,  or  double 
the  acreage,  and  so  on.  Actual  reported  acreage 
was  used  only  to  calculate  the  sample  mean, 
mode,  and  median. 

It  was  also  necessary  to  determine  if  those 
questionnaires  obtained  through  the  mail  and 
those  obtained  by  means  of  the  field  follow-up 
were  both  samples  of  the  same  population.  The 
hypothesis  tested  was  that  there  was  no  signifi- 
cant difference  in  mean  acreage  between  the  two 
subsamples.  Student's  t-test  showed  that  no  sig- 
nificant difference  existed  at  the  99-percent 
probability  level. 


APPENDIX   II 

Sampling  Errors 

Sampling  errors  were  calculated  for  the  esti- 
mated total  number  of  forest-land  owners  in  Del- 
aware. The  sampling  error  for  the  number  of 
acres  of  commercial  forest  land  in  private  owner- 
ship, calculated  as  part  of  the  forest  survey,  is 
±11,600  acres  or  ±3  percent  of  the  estimate. 
That  is,  we  would  expect  that  the  true  acreage 
falls  within  the  range  358,800  and  382,000  acres. 
The  sampling  error  for  the  estimated  total  num- 
ber of  owners  is  ±2,298  or  ±20  percent. i  Thus, 
we  expect  that  the  true  number  of  owners  lies 
within  the  range  9,100  and  13,700.  The  user  of 
these  data  is  cautioned  that,  as  the  size  of  any 
estimate  decreases  in  relation  to  the  total  esti- 
mate, the  sampling  error,  expressed  as  a  percent 
cf  the  estimate,  increases  drastically. 


APPENDIX   III 

Definition  of  Terms 

Forest  land. — Land  that  is  at  least  16.7  percent 
stocked  (contains  at  least  7.5  square  feet  of  basal 
area )  by  forest  trees  of  any  size,  or  that  formerly 
had  such  tree  cover  and  is  not  currently  devel- 
oped for  nonforest  use.  (Forest  trees  are  woody 
plants  that  have  a  well-developed  stem  and  usual- 
ly are  more  than  12  feet  in  height  at  maturity.) 
The  minimum  area  for  classification  of  forest 
land  is  1  acre. 

Commercial  forest  land. — Forest  land  that  is 
producing  or  capable  of  producing  crops  of  in- 
dustrial wood  (more  than  20  cubic  feet  per  acre 
per  year)  and  is  not  withdrawn  from  timber  util- 
ization. (Industrial  wood:  all  roundwood  prod- 
ucts except  fuelwood. ) 

Private  commercial  forest  land. — All  commer- 
cial forest  land  other  than  that  owned  by  federal, 
state,  or  local  governments  or  their  agencies. 

Softwoods. — Coniferous  trees  that  are  usually 
evergreen,  having  needles  or  scalelike  leaves. 

Hardwoods.  —  Decotyledonous  trees  that  are 
usually  broad-leaved  and  deciduous. 

Stand. — A  growth  of  trees  on  a  minimum  of 
1  acre  of  forest  land  that  is  at  least  16.7  percent 
stocked  by  forest  trees  of  any  size. 

Growing-stock  trees. — Live  trees  of  commer- 
cial species  that  are  classified  as  sawtimber,  pole- 
timber,  saplings,  and  seedlings;  that  is,  all  live 


1  For  a  discussion  of  the  method  used  to  calculate 
this  sampling  error  see:  Cochran,  William  G.,  1963. 
Sampling  Techniques,  second  edition.  252  p.  9.10 
Theory  for  selection  with  arbitrary  probabilities. 
John  Wiley  &  Sons,  Inc.,  New  York. 


trees  of  commercial  species  except  rough  and 
rotten  trees. 

Growing-stock  volume. — Net  volume,  in  cubic 
feet,  of  live  growing-stock  trees  that  are  5.0 
inches  dbh  and  over,  from  a  1-foot  stump  to  a 
minimum  4.0-inch  top  diameter  outside  bark  of 
the  central  stem. 

Sawtimber  trees. — Live  trees  of  commercial 
species:  (a)  that  are  of  the  following  minimum 
diameters  at  breast  height:  softwoods  9.0  inches 
and  hardwoods  11.0  inches,  and  (b)  that  contain 
at  least  one  12-foot  merchantable  sawlog  and 
meet  regional  specifications  for  freedom  from 
defect. 

Sawtimber  volume.  —  Net  volume  in  board 
feet.  International  %-inch  rule,  of  merchantable 
sawlogs  in  live  sawtimber  trees.  Net  volume 
equals  gross  volume  less  deductions  for  rot, 
sweep,  and  other  defects  that  affect  use  for 
lumber. 

Board-feet. — A  unit  of  lumber  measurement  1 
foot  long,  1  foot  wide,  and  1  inch  thick,  or  its 
equivalent.  By  forest  survey  convention,  soft- 
woods less  than  9.0  inches  dbh  and  hardwoods 
less  than  11.0  inches  dbh  do  not  contain  board- 
foot  volume. 

Annual  net  growth. — The  annual  change  (re- 
sulting from  natural  causes)  in  volume  of  sound 
wood  in  sawtimber  and  poletimber  trees. 

Timber  removals.  —  The  volume  of  growing 
stock  or  sawtimber  trees  harvested  or  killed  in 
logging,  cultural  operations  such  as  timber-stand 
improvement,  land-clearing,  or  changes  in  land 
use. 

Forest  industries. — Companies  or  individuals 
operating  wood-using  plants. 

Timber  salvage. — Removals  of  down,  damaged, 
or  diseased  trees. 

Selection  system. — The  method  of  timber  har- 
vesting in  which  usually  only  the  oldest  or  larg- 
est trees  in  a  stand  are  harvested.  Trees  are 
taken  singly  or  in  small  groups,  but  the  entire 
stand  is  never  cleared  off  completely. 

Clearcutting. — The  method  of  timber  harvest- 
ing in  which  virtually  all  the  trees,  large  and 
small,  are  removed.  The  term  is  often  errone- 
ously applied  to  any  type  of  cutting  in  which  all 
the  merchantable  timber  is  removed  and  all  that 
is  not  merchantable  is  left. 

Diameter  limit. — The  method  of  timber  har- 
vesting in  which  all  trees  above  a  specified  dia- 
meter are  removed. 

Sawlog. — Any  log  from  which  lumber  is  to  be 
sawed. 

Veneer  log. — Any  log  from  which  veneer  is  to 
be  made  either  by  peeling  or  slicing. 

Pulpivood. — Any  log  from  which  woodpulp  is 
to  be  made,  usually  measured  in  bolts  of  4,  5,  or 
8  feet  and  somewhat  smaller  in  diameter  than 
either  sawlogs  or  veneer  logs. 
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APPENDIX   IV 

Tabular  Data 

Table 

1.  Estimated  number  of  private  owners  of 
commercial  forest  land  and  acres  owned  by 
size-class  of  ownership,  Delaware,  1972. 

2.  Form  of  ownership  by  number  of  owners, 
acres  of  commercial  forest  owned,  and  per- 
cent of  owners  who  have  harvested  timber, 
Delaware,  1972. 

3.  Corporate  ownership  by  estimated  number 
of  owners  and  acres  of  commercial  forest 
land  owned,  Delaware,  1972. 

4.  Occupations  of  individual  owners  by  num- 
ber of  owners,  acres  of  commercial  forest 
land  owned,  and  percent  harvesting,  Dela- 
ware, 1972. 

5.  Age  class  of  individual  owners  by  number 
of  owners  and  acreage  of  commercial  forest 
land  owned,  Delaware,  1972. 

6.  Years  of  completed  education  for  individual 
owners,  by  number  of  owners  and  acres  of 
commercial  forest  land  owned,  Delaware, 
1972. 

7.  Individual  owners  by  income  groups,  num- 
ber of  owners  and  area  of  commercial  for- 
est land  owned,  Delaware,  1972. 

8.  Early  life  environment  of  individual  owners 
by  number  of  owners  and  acreage  of  com- 
mercial forest  land  owned,  Delaware,  1972. 

9.  Length  of  time  commercial  forest  land  has 
been  owned  by  number  of  owners  and  area 
of  commercial  forest  land  owned,  Delaware, 
1972. 

10.  Distance  owner's  residence  is  from  his  near- 
est tract,  by  number  of  owners  and  acreage 
of  commercial  forest  land  owned,  Delaware, 
1972. 

11.  Number  of  tracts  owned  by  number  of  own- 
ers and  total  acreage  of  commercial  forest 
land  owned,  Delaware,  1972. 

12.  Reason  for  owning  commercial  forest  land 
by  number  of  owners,  by  harvesters  and 
non-harvesters,   Delaware,   1972. 

13.  Reason  for  owning  commercial  forest  land 
by  acres  owned,  for  harvesters  and  non- 
harvesters,  Delaware,  1972. 


14.  Benefits  derived  from  forest  land  in  the  last 
5  years  by  all  owners,  owners  who  did  har- 
vest timber  and  owners  who  did  not  harvest 
timber,  Delaware,  1972. 

15.  Benefits  derived  in  the  last  5  years  by  acre- 
age owned  for  all  owners,  owners  who  did 
harvest  timber  and  owners  who  did  not  har- 
vest, Delaware,  1972. 

16.  Benefits  expected  during  the  next  5  years 
by  all  owners,  owners  who  did  harvest  tim- 
ber and  by  owners  who  did  not  harvest  tim- 
ber, Delaware,  1972. 

17.  Benefits  expected  during  the  next  5  years 
by  acreage  owned  for  all  owners,  owners 
who  did  harvest  and  for  owners  who  did  not 
harvest,  Delaware,  1972. 

18.  Reason  for  harvesting  by  number  of  har- 
vesters and  area  of  commercial  forest  land 
owned,  Delaware,  1972. 

19.  Reason  for  not  harvesting  by  number  of 
non-harvesters,  and  by  area  of  commercial 
forest  land  owned,  Delaware,  1972. 

20.  Individual  who  selected  the  timber  to  be 
harvested,  by  number  of  owners  and  acres 
owned,  Delaware,  1972. 

21.  Method  of  selecting  timber  to  be  harvested 
by  number  of  owners  and  acres  owned, 
Delaware,  1972. 

22.  Method  of  selecting  timber  to  be  harvested 
by  product  harvested  for  number  of  owners, 
Delaware,  1972. 

23.  Method  of  selecting  timber  to  be  harvested 
by  product  harvested  for  acres  owned,  Del- 
aware, 1972. 

24.  Expected  time  of  next  timber  harvest  by 
number  of  owners  and  area  of  commercial 
forest  land  owned,  Delaware,  1972. 

25.  Agency  that  owners  would  contact  for  for- 
estry assistance  and  acreage  these  owners 
own,  Delaware,  1972. 

26.  Owners  who  received  forestry  services  by 
the  nature  of  the  service  and  acres  owned, 
Delaware,  1972. 

27.  Recreational  uses  permitted  by  number  of 
owners  and  by  acres  of  commercial  forest 
land  owned,  Delaware,  1972. 
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Table  I. — Estimated  number  of  private  owners  of 
commercial  forest  land  and  acres  owned,  by  size- 
class  of  ownership,  Delaware,   1972 


Size-class  of 
ownership 
(in  acres) 


Owners 


Commercial  forest 
land  owneda 


No. 

Acres 

1  to      9 

4,100 

13,800 

10  to    19 

1,100 

10,600 

20  to    49 

4,200 

88,300 

50  to    99 

1,300 

65,800 

100  to  149 

400 

31,300 

150  to  199 

100 

12,700 

200  to  299 

100 

21,000 

300  or  more 

100 

126,900 

Total 

11,400 

370,400 

a  Based  on  average  acreage  owned  by  owners  in 

the  size  class. 


Table  2. — Form  of  ownership  by  numbers  of  owners,  acreage  of  commer- 
cial forest  owned,  and  percentage  of  owners  who  have  harvested  timber, 
Delaware,  1972 


Ownership 
category 


Owners 


Acreage 
owned 


Owners 
who  have 
harvested 


Percentage 
of  acreage 
owned  by 
harvesters 


Individuals^ 
Corporations 
Partnerships 
Otherb 

Total 


No. 
9,200 

300 
1,600 

300 


Pet. 
80 

3 
14 

3 


A  crcs 
275,400 
68,800 
13,100 
13,100 


Pet. 

73 

19 

4 

4 


Pet. 

52 

97 

1 

84 


Pet. 

73 
95 
25 
75 


11,400 


100 


370,400         100 


46 


75 


f*  Individuals  includes  joint  ownerships. 

b  Other  includes  associations,  clubs,  and  undivided  estates. 


Table  3. — Corporate  ownership,  by  estimated  number  of 
owners  and  acreage  of  commercial  forest  land  owned, 
Delaware.   1972 


Type  of 

corporation 

Estimated 

number 
of  owners 

Acreage  of 
commercial 
forest  land 

Percentage  of 

corporate 

commercial 

forest  land 

Real  estate 
Corporate  farms 
Forest  industries 
Public  utilities 
Other  industries 

No. 
20 
80 

(^) 
10 

190 

A  cres 

6,600 

19,700 

29,700 

3,300 

9,500 

Pet. 

10 
29 
43 
5 
13 

Total 

300 

68,800 

100 

a  Fewer  than  10  owners. 
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Table  4. — Occupations  of  individual  owners  by  number  of  owners,  acreage  of 
comnnercial  forest  land  owned,  and  percentage  of  owners  who  harvested,  Delaware, 
1972 


Percentage  of 

Occupation 

Owners 

Acreage 
owned 

Owners  who 
harvested 

commercial 
forest  land 

owned  by 

harvesters 

No. 

Pet. 

A  cres 

Pet. 

Pet. 

Pet. 

Farmers 

4,000 

43 

158,400 

57 

62 

78 

Retired 

3,400 

37 

58,500 

21 

30 

71 

Skilled  labor 

500 

6 

17,200 

6 

76 

60 

Housewives 

300 

3 

13,800 

5 

80 

50 

Othera 

1,000 

11 

27,500 

11 

81 

63 

Total 

9,200 

100 

275,400 

100 

54 

73 

a  Includes  professionals,  executives,  white-collar  workers,  laborers,  and  others  not 
elsewhere  classified. 


Table  5. — Age  class  of  individual  owners,  by  number 
of  owners  and  acreage  of  commercial  forest  land 
owned,  Delaware,  1972 


Age 

class 

(years) 


Owners 


Commercial 

forest  land 

owned 


Table  7. — Income  class  of  individual  owners,  by  num- 
ber of  owners  and  acreage  of  commercial  forest 
land  owned,  Delaware,  1972 


Under  40 
40-49 
50-59 
Over  60 

Total 


No. 

200 

2,600 

2,500 

3,900 


Pet. 

2 

28 

27 

43 


Acres 
10,600 
77,700 
77,700 
109,400 


Pet. 

4 

28 

28 

40 


Income 
class 


Owners 


Commercial 

forest  land 

owned 


9,200       100 


275,400       100 


Under  $3,000 
$  3,000-10,000 
$10,000-30,000 
Over  $30,000 


No. 

2,800 

4,700 

800 

900 


Pet. 

30 

51 

9 

10 


Acres 
24,700 
166,000 
45,900 
38,800 


Pet. 

9 

60 

17 

14 


Total 


9,200       100 


275,400       100 


Table  6. — Years  of  education  completed  by  individ- 
ual owners,  by  number  of  owners,  and  acreage  of 
commercial  forest  land  owned,  Delaware,   1972 


Education 

level 

(years) 

Owners 

Commercial 

forest  land 

owned 

Table  8. — Early  life  environment  of  individual  owners, 
by  number  of  owners  and   acreage  of  commercial 
forest  land  owned,  Delaware,  1972 

0-8 

9-12 

More  than  12 

No. 

4,500 

4,000 

700 

Pet. 

49 

43 

8 

Acres        Pet. 
98,900         36 
148,300         54 
28,200         10 

Early  life 
environment 

Owners 

r^nmrnPTrifil 

Total 

9,200 

100 

275,400       100 

forest  land 
owned 

City 

Town 

Rural 

Total 

No. 

500 

300 

8,400 

Pet. 

6 

3 

91 

Acres         Pet. 
20,900           8 
17,400           6 
237,100         86 

9,200 

100 

275,400       100 
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Table  9. — Length  of  time  commercial  forest  land  has 
been  owned,  by  number  of  owners  and  acreage  of 
commercial  forest  land  owned,  Delaware,   1972 


Time  owned 
(years) 

Owners 

Commercial 

forest  land 

owned 

Less  than  5 

5-  9 
10-24 
25  or  more 

No. 
1,700 
2,600 
4,500 
2,600 

Pet. 

15 
23 
40 
22 

A  cres         Pet. 

18,300           5 

36,700         10 

190,700         51 

124,700         34 

Total 

11,400 

100 

370,400       100 

Table  10. — Distance  owner's  residence  is  from  his 
nearest  tract,  by  number  of  owners  and  acreage  of 
commercial  forest  land  owned,  Delaware,  1972 


Distance  from 

nearest  tract 

(miles) 

Owners 

Commercial 

forest  land 

owned 

0-  5 
6-15 
More  than  15 

No. 

8,800 

2,000 

600 

Pet. 

78 

17 

5 

Acres 
324,100 
21,400 
24,900 

Pet. 

87 
6    . 

7 

Total 

11,400 

100 

370,400 

100 

Table  I  I. — Number  of  tracts  owned,  by  number  of 
owners  and  total  acreage  of  commercial  forest  land 
owned,  Delaware,   1972 


Tracts 
owned 
(No.) 

Owners 

Commercial 

forest  land 

owned 

1 

2 

3  or  more 

No. 
10,200 
800 
400 

Pet. 
89 

7 
4 

Acres        Pet. 

270,300         73 

46,700         13 

53,400         14 

Total 

11,400 

100 

870,400       100 

Table  12. — Reason  for  owning  commercial  forest  land,  by  number  of  owners, 
harvesters  or  non-harvesters,  Delaware,   1972 


Reason  for  owning 
forest  land 

Owner 
harve 

s  who 
sted 

Owners  who 
did  not  harvest 

All  owners 

No. 

Pet. 

No. 

Pet. 

No. 

Pet. 

Land  investment 
Recreation 
Timber  production 
General  farm  use 
Part  of  residence 
Other 

900 
200 
100 
400 
3,300 
300 

17 
3 
3 
7 

64 
6 

1,800 
600 
200 
600 

2,900 
100 

30 
9 
3 
9 

47 
2 

2,700 

800 

300 

1,000 

6,200 

400 

24 
7 
3 
9 

54 
3 

Total 

5,200 

100 

6,200 

100 

11,400 

100 
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Table  13. — Reason  for  owning  comnnercial  forest  land,  by  acreage  owned, 
by  harvesters  and  non-harvesters,  Delaware,   1972 


Reason  for  owning 
forest  land 


Owners  who 
harvested 


Owners  who 
did  not  harvest 


All  owners 


Acres 

Pet. 

Acres 

Pet. 

Acres 

Pet. 

Land  investment 

35,300 

13 

6,800 

7 

42,100 

11 

Recreation 

7,000 

3 

17,000 

19 

24,000 

7 

Timber  production 

56,400 

20 

6,800 

7 

63,200 

17 

General  farm  use 

24,700 

9 

10,200 

11 

34,900 

9 

Part  of  residence 

134,000 

48 

47,600 

52 

181,600 

49 

Other 

21,200 

7 

3,400 

4 

24,600 

7 

Total 

278,600 

100 

91,800 

100 

370,400 

100 

Table  14. — Benefits  derived  from  forest  land  in  the  last  5  years  by  all  own- 
ers, owners  who  did  harvest  tinnber  and  owners  who  did  not  harvest  timber, 
Delaware,    1972 


Benefits 

derived  from 

forest  land 


Owners  who 
harvested 


Owners  who 
did  not  harvest 


All  owners 


No. 

Pet. 

No. 

Pet. 

No. 

Pet. 

Recreation 

400 

7 

700 

12 

1,100 

10 

Sale  of  timber 

1,100 

22 

200--1 

3 

1,300 

11 

Land  value  increase 

600 

11 

100 

1 

700 

6 

Esthetics 

2,800 

54 

4,700 

76 

7,500 

66 

Other 

300 

6 

500 

8 

800 

7 

Total 

5,200 

100 

6,200 

100 

11,400 

100 

a  Apparently  these  owners  consider  future  timber  sale  to  be  their  most 
important  benefit. 


Table  15. — Benefits  derived  by  owners  in  the  last  5  years,  by  acreage 
owned,  for  all  owners,  owners  who  did  harvest  and  owners  who  did  not 
harvest,  Delaware,    1972 


Benefits 

derived  from 

forest  land 


Owners  who 
harvested 


Owners  who 
did  not  harvest 


All  owners 


Recreation 

Sale  of  timber 

Land  value  increase 

Esthetics 

Other 

Acres 
20,900 
101,000 
38,300 
97,500 
20,900 

Pet. 

7 
37 
14 

35 

7 

A  cres 
11,000 
3,700a 
7,300 
62,500 
7,300 

Pet. 

12 
4 
8 

68 
8 

Acres 

31,900 
104,700 

45,600 
160,000 

28,200 

Pet. 

9 
28 
12 
43 

8 

Total 

278,600 

100 

91,800 

100 

370,400 

100 

a  Apparently  these  owners  consider  future  timber  sale  to  be  their  most 
important  benefit. 
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Table   16. — Benefits  expected  during  the  next  5  years  by  all  owners,  own- 
who   did    harvest   tinnber    and    owners   who    did    not    harvest   tinnber, 


ers 
Delaware, 


1972 


Expected 
benefit 


Ownei-s  who 
harvested 


Owners  who 
did  not  harvest 


All  owners 


No. 

Pet. 

No. 

Pet. 

No. 

Pet. 

Recreation 

1,000 

19 

1,000 

16 

2,000 

17 

Sale  of  timber 

200 

4 

400 

7 

600 

5 

Land  value  increase 

1,000 

19 

200 

4 

1.200 

11 

Esthetics 

2,500 

48 

4,200 

67 

6,700 

59 

Other 

500 

10 

400 

6 

900 

8 

Total 

5,200 

100 

6,200 

100 

11,400 

100 

Table  17. — Benefits  expected  by  owners  during  the  next  5  years,  by  acreage 
owned,  for  owners  who  did  harvest  and  for  owners  who  did  not  harvest, 
Delaware.    1972. 


Expected 
benefits 


Owners  who 
harvested 


Owners  who 
did  not  harvest 


All  owners 


Recreation 
Sale  of  timber 
Land  value  increase 
Esethetics 
Other 

Acres 
38,800 
67,000 
52,900 
88,200 
31,700 

Pet. 

14 
24 
19 
32 
11 

Acres 
14,700 

3,700 
11,000 
58,700 

3,700 

Pet. 
16 

4 
12 
64 

4 

Acres 
53,500 
70,700 
63,900 
146,900 
35,400 

Pet. 
14 
19 
17 
40 
10 

Total 

278,600 

100 

91,800 

100 

370,400 

100 

Table  18. — Reason  for  harvesting,  by  number  of  har- 
vesters and  area  of  commercial  forest  land  owned, 
Delaware,  1972 


Reasons  for 
harvesting 


Owners 


Area  owned 


No. 

Pet. 

Acres 

Pet. 

Timber  mature 

1,700 

33 

96,600 

35 

Good  price 

600 

12 

29,700 

11 

Land-clearing 

400 

8 

29,700 

11 

Need  of  money 

1,400 

26 

81,800 

29 

Company  use 

(^) 

(^) 

14,900 

5 

Timber  salvage 

900 

17 

11,100 

4 

Other  reasons 

200 

4 

14,800 

5 

Total 

5,200 

100 

278,600 

100 

a  Fewer  than  50  owners  and  less  than  0.5  percent. 
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Table   19. — Reasons  for  not  harvesting,  by  number  of  non-har- 
vesters and  area  of  commercial  forest  land,  Delaware,  1972 


Reason  for  not  harvesting 

Owners 

Area  owned 

No. 

Pet. 

Acres 

Pet. 

No  market  for  timber 

200 

3 

5,100 

6 

Poor  quality  timber 

600 

10 

10,200 

11 

Timber  not  mature 

1,000 

16 

15,300 

17 

Insufficient  volume 

200 

3 

5,100 

6 

Insufficient  area 

2,800 

45 

15,800 

16 

Distrust  loggers 

300 

4 

10,200 

11 

Selling  land 

200 

3 

5,100 

6 

Logging  would  destroy  scenery 

300 

6 

15,300 

16 

Opposed  to  timber  cutting 

600 

10 

10,200 

11 

Total 

6,200 

100 

91,800 

100 

Table  20. — Individual  who  salected  the  timber  to  be 
harvested,  by  number  of  owners  and  acreage  owned, 
Delaware,  1972 


Individual 

selecting 

timber 

Owners 

Acreage  owned 

Landowner 
Forester 
Friend 
Buyer 

No. 
800 
400 
(^) 
4,000 

Pet. 
14 

7 

79 

Acres        Pet. 

52,400         19 

59,000         21 

3,300           1 

163,900         59 

Total 

5,200 

100 

278,600       100 

a  Fewer  than  50  owners  and  less  than  0.5  percent. 


Table  21. — Method  of  selecting  timber  to  be  har- 
vested, by  number  of  owners  and  acreage  owned, 
Delaware,    1972 


Method  of 

selecting 

timber 

Owners 

Acreage 

owned 

Selection 
Diameter  limit 
Clearcutting 
Other 
Don't  know 

No. 

1,500 

1,200 

1,400 

700 

400 

Pet. 
30 
24 
26 
13 
7 

Acres 
23,200 
82,900 
112,800 
36,500 
23,200 

Pet. 

8 

30 

41 

13 

8 

Total 

5,200 

100 

278,600 

100 
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Table    22. — Method    of    selecting    timber    to    be    harvested,    by 
product  harvested   and   nunnber  of  owners,   Delaware,    1972 


Method  of 

selecting 

timber 


Sawlogs 


Veneer 
logs 


Pulpwood 


Other 
products 


Don't 
know 


Selection 
Diameter  limit 
Clearcutting 
Other 
Don't  know 

1,100 

1,300 

600 

100 

200 

N 

200 
100 
100 

UTnber  of 
200 
200 
800 
600 

owners  —  — 
700 
200 
500 
200 
100 

400 

Total 

3,300 

400 

1,800 

1,700 

400 

a  Fewer  than  50  owners. 


Table  23. — Method  of  selecting  timber  to  be  harvested,  by  product 
harvested  for  acres  owned,  Delaware,   1972 


Method  of 

selecting 

timber 

Sawlogs 

Veneer 
logs 

Pulpwood 

Other 
products 

Don't 
know 

Selection 
Diameter  limit 
Clearcutting 
Other 
Don't  know 

19,700 
59,000 
72,100 
23,000 
9,800 

6,600 

3,300 

42,600 

9,800 

—   Acres  — 

3,300 

13,100 

75,400 

16,400 

13,100 
16,400 
62,300 
22,900 
6,600 

3,300 
3,300 

9,800 

Total 

183,600 

62,300 

108,200 

121,300 

16,400 

Table  24. — Expected  time  of  next  timber  harvest,  by 
number  of  owners  and  area  of  commercial  forest  land 
owned,  Delaware,   1972 


Expected  time 
of  harvest 


Owners 


Commercial 

forest  land 

owned 


Next  10  years 

Indefinite 

Will  never  harvest 

Total 


No. 
300 

5,800 
5,300 


Pet. 
2 

51 
47 


Acres 

81,100 

179,900 

109,400 


Pet. 
22 
49 
29 


11,400         100         370,400         100 
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Table    25. — Agency   that    owners    would    contact   for   forestry 
assistance  and  the  acreage  these  owners  own,  Delaware,    1972 

Agency  Owners  Acreage  owned 

No.       Pet.       Aeres       Pet. 


County 

200 

2 

11,100 

3 

State 

5,900 

52 

159,300 

43 

Soil  Conservation  Service 

400 

4 

14,800 

4 

Consulting  forester 

400 

3 

3,700 

1 

Cooperative  Extension  Service 

(^) 

(«) 

33,300 

9 

Other 

200 

1 

11,100 

3 

Don't  know 

4,300 

38 

137,100 

37 

Total 

11,400 

100 

370,400 

100 

a  Fewer  than  50  owners  and  less  than  0.5  percent. 


Table   26. — Owners   who    received    forestry    services,    by 
nature  of  the  service  and  acreage  owned,  Delaware,  1972 

Forestry  service 


Timber-stand  improvement 
Tree  planting 
Timber-sale  administration 
Timber-stand  evaluation 
General  forest  management 
Other 

Total  1,700       100       85,200       100 

"  Fewer  than  50  owners. 


Table  27. — Recreational  uses  permitted,  by  number 
of  owners  and  by  acreage  of  commercial  forest  land 
owned,  Delaware,   1972^ 

Recreation  Owners  Acreage  owned 

use  ^ 


Owners 

Acreage  owned 

No.        Pet. 

(^)            2 
700         42 
400         21 
(a)               1 
300         16 
300         18 

Acres       Pet. 

6,500  8 
16,400  19 
16,400         19 

6,500  8 
29,500         35 

9,900         11 

No. 

Pet. 

A  eres 

Pet. 

Hiking 

6,500 

57 

242,100 

65 

Picnicking 

5,800 

51 

230,100 

62 

Camping 

5,800 

51 

214,600 

58 

Fishing 

5,500 

48 

213,300 

58 

Hunting 

6,400 

55 

225,000 

61 

a  167,100    acres    are    posted    against   hunting   and 
trespassing. 
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ABSTRACT 

Results  of  a  mail  canvass  of  forest-land  owners  in  New  Jersey, 
conducted  in  conjunction  with  the  second  forest  survey  of  the  State, 
show  that  there  are  63,600  owners  of  the  1,537,900  acres  of  privately 
owned  commercial  forest  land  in  the  State.  These  owners  hold  an 
average  of  24.2  acres  each.  However,  more  than  half  of  the  owner- 
ships are  of  less  than  10  acres,  so  the  private  commercial  forest  land 
is  extremely  fragmented.  Few  owners  hold  forested  land  for  timber 
production.  New  Jersey  forest-land  owners  hold  their  land  either 
as  part  of  their  residence  or  as  a  real-estate  investment.  Only 
1  percent  of  the  owners  hold  forest  land  for  timber  production. 
These  owners  hold  2  percent  of  the  private  commercial  forest  land. 
Despite  this,  51  percent  of  the  private  forest  land  in  the  State  is 
held  by  owners  who  express  a  willingness  to  harvest  timber.  New 
Jersey  forest-land  owners  frequently  utilize  the  services  of  a  forester 
when  they  do  harvest.  Only  about  one-third  of  the  privately  owned 
commercial  forest  land  in  the  State  is  available  to  the  public  for 
any  form  of  recreation. 

KEY  WORDS:  forest-land  owners,  private  commercial  forest  land, 
available  timber,  forestry  assistance,  recreation. 
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LET'S   LOOK   AT   THE   OWNERS 

'yHE  RECENTLY  COMPLETED  forest 
-*-  survey  of  New  Jersey  provided  estimates 
of  the  total  area  of  forest  land,  the  timber 
volume,  and  the  area  of  forest  land  owned  by 
broad  categories  of  owners.^  However,  the 
forest  survey  is  not  designed  to  provide  esti- 
mates of  the  volume  or  acreage  of  timber 
that  may  be  currently  available  for  harvest- 
ing. It  also  did  not  provide  descriptions  of 
typical  forest-land  owners,  their  reasons  for 
owning  forest  land,  or  their  attitudes  toward 
timber  harvesting,  forest  management,  and 
the  recreational  use  of  their  lands  by  the 
public. 

The  purpose  of  this  study  is  to  provide  this 
kind  of  information  in  a  form  that  will  facili- 
tate its  use  in  conjunction  with  the  infoiTna- 
tion  provided  by  the  forest-survey  timber- 
resource  report.  The  user  of  these  data  is 
advised  to  read  the  discussion  of  study  meth- 
ods and  sampling  errors  presented  in  the 
appendix. 

The  1970  Census  of  Population  revealed 
that  New  Jersey  has  surpassed  Rhode  Island 
as  the  most  densely  populated  State  in  the 
Nation.  Yet,  surprisingly,  this  State,  with 
953  people  per  square  mile,  has  40  percent 
of  its  land  area  in  forest.  Of  this,  the  great 
part — 83  percent — is  in  private  ownership. 


1  Ferguson,  Roland  H.,  and  Carl  E.  Mayer.  1974. 
The  timber  resources  of  New  Jersey.  USDA  For. 
Serv.  Resour.  Bull.  NE-34  Northeast.  For.  Exp.  Stn., 
Upper  Darby,  Pa.  58  p.,  illus. 


In  1959  there  were  1,379,002  acres  of 
farms  in  New  Jersey,  but  by  1969  the  farm 
land  had  dropped  to  1,035,678  acres.  This 
has  also  had  its  effect  on  the  ownership  of 
forest  land  in  the  State.  In  1956,  farmers, 
including  incorporated  farmers,  owned  321,- 
900  acres  of  commercial  forest;  but  in  1972 
they  held  only  108,200  acres,  about  6  percent 
of  the  State's  commercial  forest  land.  These 
are  lands  held  by  individuals  or  corporations 
who  reported  that  their  primary  occupation 
or  business  was  farming. 

Today,  92  percent — all  but  125  thousand 
acres  of  the  privately  owned  commercial  for- 
est land  in  the  State-^is  owned  by  individuals 
or  organizations  that  are  not  engaged  in 
either  farming  or  forest-based  industries. 
Who  are  these  owners?  Why  do  they  own 
forest  land  ?  What  are  their  attitudes  toward 
timber  harvesting,  forest  management,  land 
use,  and  recreation?  This  study  is  an  at- 
tempt to  answer  these  questions. 

RESULTS 

63,600  Owners 

There  are  an  estimated  63,600  owners  of 
private  commercial  forest  land  in  New  Jer- 
sey. The  forest  land  they  own  ranges  from 
1  acre  to  13,000  acres.  The  average  owner 
holds  24.2  acres.  Most  ownerships,  however, 
fall  in  the  1  to  9-acre  class.  In  fact,  more 
than  half  of  all  ownerships  are  smaller  than 
10  acres.  These  facts  demonstrate  that  New 
Jersey's  privately  owned  commercial  forest 
land  is  extremely  fragmented  (fig.  1). 


Figure  I.  —  Estimated    number   of   forest-land    owners   in 
New  Jersey  and  total  acreage  owned,  by  size  class,   1972. 
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Individuals  Hold  Nearly  Two-Thirds 

Individuals — as  opposed  to  corporations, 
partnerships,  and  other  groups — make  up  83 
percent  of  the  owners,  and  they  hold  63  per- 
cent of  the  privately  owned  commercial  forest 
land  in  the  State.  Corporations  account  for 
only  8  percent  of  the  owners,  yet  they  hold 
24  percent  of  the  land  (fig.  2).  While  only 
3  percent  of  the  individual  owners  are  farm- 
ers, the  other  97  percent  are  divided  evenly 
among  professionals,  executives,  retired  per- 
sons, white  collar  workers,  skilled  tradesmen, 
and  others. 

The  low  number  of  farmers  who  own  com- 
mercial forest  land  in  New  Jersey  is  a  reflec- 
tion of  the  decline  of  agriculture  in  the  State 
and  the  increasing  importance  of  corporate 
agriculture  in  the  farming  that  remains  in 
the  State.  Of  the  corporations  that  own  com- 
mercial forest  land  in  the  State,  8  percent  are 


engaged  in  agribusiness.  Not  surprisingly, 
in  light  of  the  growing  urban  character  of 
the  State,  45  percent  of  the  corporate  owners 
are  engaged  in  real  estate,  either  as  land 
developers  or  as  speculators.  These  corpora- 
tions own  14  percent  of  all  the  forest  land  in 
private  ownership  in  New  Jersey.  The  re- 
maining incorporated  owners  include  various 
manufacturing  industries,  public  utilities, 
service  corporations,  and  incorporated  or- 
ganizations such  as  Boy  Scouts,  golf  clubs, 
and  so  forth. 

Twenty-seven  percent  of  the  individual 
owners  in  New  Jersey  have  more  than  12 
years  of  formal  education.  These  owners 
hold  38  percent  of  the  forest  land  owned  by 
individuals.  Forty-six  percent  of  the  in- 
dividual owners  have  incomes  of  $10,000  per 
year  or  more. 

Most  owners  have  owned  forest  land  for 


Figure  2.  —  Percentage  of  all  owners  and  the  percentage  of  the 
total  acreage  they  own,  by  form  of  ownership,   1972. 
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10  years  or  more — 64  percent — and  21  per- 
cent have  owned  their  forest  land  for  25  years 
or  more.  These  long-term  owners  own  61 
percent  of  the  forest  land  in  private  owner- 
ship. This  is  also  reflected  in  the  age  break- 
down of  individual  owners  in  New  Jersey. 
Owners  over  60  account  for  49  percent  of  the 
individuals  who  own  private  commercial  for- 
est land  in  the  State. 

The  absentee  landower  is  not  an  important 
factor  in  New  Jersey.  Owners  of  66  percent 
of  the  private  forest  land  live  on  or  have 
their  headquarters  within  5  miles  of  their 
land.  Only  18  percent  of  the  owners  are 
situated  more  than  25  miles  from  their  land. 
Most  owners  in  New  Jersey — 89  percent  of 
them — own  only  one  tract  of  forest  land. 
These  owners  own  73  percent  of  the  private 
forest  land. 

Few  Owners  Own  Forest  Land 
Solely  for  Timber 

People  frequently  have  more  than  one  rea- 
son for  doing  what  they  do.  For  this  reason 
New  Jersey  forest-land  owners  were  asked 
to  rank  their  reasons  for  owning  forest  land. 

The  most  common  primary  reason  given 
for  owning  forest  land  was  that  it  was  part 
of  the  residence.  This  reason  was  indicated 
by  47  percent  of  the  owners,  who  hold  28 
percent  of  the  land. 

The  second  most  common  primary  reason 
was  land  investment,  possibly  a  reflection  of 
the  urban-suburban  growth  of  New  Jersey. 


These  owners  account  for  38  percent  of  the 
private  commercial  forest  land.  Though  only 
1  percent  of  the  owners  indicated  timber  pro- 
duction as  the  primary  reason  for  owning 
forest  land,  these  owners  own  2  percent  of  the 
private  commercial  forest  land  in  the  State. 

It  is  interesting  to  note  that  although  very 
few  owners  indicated  that  timber  production 
is  their  primary  reason  for  owning  forest 
land,  21  percent  considered  timber  production 
the  second  most  important  reason    (fig.  3). 

What  benefits  do  owners  derive  from  their 
forest  land?  To  answer  this  question,  we 
asked  owners  what  benefits  they  had  derived 
from  their  land  in  the  past  5  years  and  what 
benefits  they  expect  to  derive  in  the  coming 
5  years.  Comparison  of  the  results  of  these 
questions  and  the  results  of  the  previous 
question  uncover  some  interesting  insights 
into  why  people  buy  and  hold  forest  land. 

Esthetic  enjoyment  was  considered  the 
most  important  past  benefit  derived  from 
forest-land  ownership  by  51  percent  of  the 
owners.  This  benefit  did  not  hold  up  as  well 
when  the  owners  looked  into  the  future.  Only 
33  percent  said  they  expected  esthetic  enjoy- 
ment to  be  the  major  benefit  during  the 
coming  5  years. 

Forty-one  percent  of  the  owners  expect 
the  increase  in  land  value  to  be  the  primary 
future  benefit,  while  only  25  percent  con- 
sidered it  the  primary  past  benefit.  The  ex- 
pected increase  in  land  value  appears  to  be  a 
major  motivating  factor  for  holding  forest 


Figure  3.  —  First   and   second    reasons   for   owning    commercial 
forest  land,  by  percentage  of  owners,    1972. 
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land  in  New  Jersey.  Thirty-eight  percent 
of  the  private  forest  land  in  the  State  is  held 
by  owners  who  consider  this  the  major  bene- 
fit that  they  have  derived  over  the  past  5 
years  and  46  percent  is  held  by  people  who 
expect  it  to  be  the  primary  benefit  in  the 
coming  5  years. 

How  Much  Timber  is  Available? 

One  of  the  major  objectives  of  this  study 
was  to  provide  an  estimate  of  the  volume  of 
timber  that  is  available  for  harvesting.  Be- 
cause the  answer  to  this  question  is  influ- 
enced by  many  social  and  economic  factors, 
it  is  extremely  difficult  to  determine  exactly 
just  how  much  timber  is  available  at  a  given 
time.  Furthermore,  even  if  such  an  exact 
estimate  could  be  made,  its  utility  would  be 
limited  to  the  point  in  time  to  which  it  ap- 
plies; because  industrial  developments,  mar- 
ket conditions,  and  other  social  and  economic 
developments  can  drastically  alter  those  fac- 
tors that  interact  to  determine  how  much 
timber  could  be  brought  to  market.  We  can, 
however,  get  an  idea  of  how  much  timber 
might  be  available  in  New  Jersey  by  examin- 


ing both  the  owner's  past  practices  and  his 
future  intentions. 

Only  11  percent  of  the  present  owners  of 
forest  land  in  New  Jersey  have  ever  har- 
vested timber  from  their  land.  These  owners 
own  26  percent  of  the  privately  owned  forest 
land.  With  regard  to  future  intentions,  41 
percent  of  the  owners  said  that  they  intend 
to  harvest  timber  in  the  future.  These  owners 
own  51  percent  of  the  privately  owned  com- 
mercial forest  land  in  the  State.  However, 
only  16  percent  of  these  owners  were  able  to 
say  that  they  intend  to  harvest  timber  at 
some  time  during  the  next  10  years.  These 
owners  account  for  16  percent  of  the  land. 

A  realistic  estimate  of  the  maximum  acre- 
age of  private  commercial  forest  land  in  New 
Jersey  that  is  available  for  harvesting  is 
about  781,600  acres.  In  this  estimate  we 
assume  that  all  or  nearly  all  of  the  owners 
who  said  they  are  willing  to  harvest  timber 
would  in  fact  harvest  timber — if  given  the 
opportunity.  It  is  also  assumed  that  they 
would  permit  harvesting  of  the  entire  630 
million  cubic  feet  estimated  to  be  on  their 
land.  Because  both  of  these  assumptions  are 
likely  to  prove  incorrect,  we  are  left  in  need 


of  a  more  practical  estimate  of  available 
volume. 

Only  26  percent  of  the  private  commercial 
forest  land  is  held  by  owners  who  have  har- 
vested in  the  past.  We  feel  that  what  own- 
ers have  done  in  the  past  is  a  better  indica- 
tion of  what  we  can  expect  to  happen  in  the 
future  than  what  present  owners  say  they 
intend  to  do.  Therefore,  by  applying  this 
percentage,  we  would  estimate  that  there  are 
322  million  cubic  feet  of  growing  stock  on 
the  400,000  acres  owned  by  those  owners  who 
can  be  expected  to  harvest  timber. 

We  have  now  presented  two  estimates  of 
available  growing  stock,  each  representing 
a  different  approach  to  answering  the  ques- 
tion. One,  630  million  cubic  feet,  is  based  on 
what  the  owners  say  they  intend  to  do;  and 
the  other,  322  million,  is  based  on  what  the 
owners  have  done  in  the  past.  Both  are  esti- 
mates of  the  total  growing-stock  volume. 
This  leaves  unanswered  the  question :  "How 
much  timber  could  be  harvested  from  pri- 
vate commercial  forest  land  annually  on  a 
sustainable  basis?" 

In  most  circumstances  it  is  considered 
sound  forest  practice  to  harvest  timber  at 
an  average  annual  rate  that  does  not  exceed 
the  average  annual  rate  of  growth.  This 
does  not  mean  that  the  harvest  in  any  one 
year  cannot  exceed  growth,  but  rather  that 
over  a  period  of  years  the  average  annual 
harvest  will  be  equal  to  or  less  than  growth. 
If  we  were  to  consider  as  one  large  forest 
the  private  forest  land  in  New  Jersey  that  is 
now  owned  by  owners  who  express  a  willing- 
ness to  harvest,  we  could  say  that  10.6  mil- 
lion cubic  feet  of  net  annual  growth  is  avail- 
able. 

In  1971  a  total  of  13,253,000  cubic  feet  of 
growing  stock  was  removed  from  private 
forest  land  in  New  Jersey.  About  34  percent 
of  this  was  removed  for  reasons  other  than 
for  timber  products.  Trees  were  removed 
from  the  inventory  in  land-clearing  opera- 
tions, trees  were  inadvertently  destroyed  in 
logging,  and  some  trees  are  on  land  that  can 
no  longer  be  classed  as  commercial  forest 
land,  such  as  parks  and  housing  develop- 
ments. Taking  these  other  removals  into  ac- 
count leaves  about  9  million  cubic  feet  for 


timber-product  removals.  In  the  same  year 
net  growth  of  growing  stock  on  private  com- 
mercial forest  land  totaled  nearly  21  million 
cubic  feet.  Taking  into  account  that  51  per- 
cent of  the  land  is  growing  available  timber, 
10.6  million  cubic  feet  of  this  growth  was 
available. 

This  analysis  indicates  that  in  1972  timber 
removals  in  New  Jersey  were  slightly  less 
than  the  available  growth.  But  the  data  also 
indicate  that  only  26  percent  of  the  land  is 
held  by  owners  who  have  harvested  timber 
in  the  past,  and  we  said  that  this,  in  our 
opinion,  is  a  better  indicator  of  future  har- 
vesting than  the  stated  intentions  of  owners. 

Does  this  mean  that  more  timber  was 
harvested  in  New  Jersey  in  1972  than  actu- 
ally should  have  been?  No,  not  necessarily. 
Forest  land  and  the  ownership  of  it  is  not 
static.  Land  is  bought  and  sold  frequently, 
as  evidenced  by  the  fact  that  39  percent  of 
the  private  forest  land  in  New  Jersey  has 
been  owned  by  its  present  owner  for  fewer 
than  10  years.  A  tract  of  forest  land  that  is 
owned  today  by  an  owner  who  is  opposed  to 
timber  harvesting  or  for  any  other  reason 
will  not  harvest  timber  may  be  sold  to  some- 
one who  does  in  fact  harvest.  Considering 
that  it  may  take  60  to  80  years  for  a  tree  to 
reach  harvestable  size,  a  tract  could  have  8  or 
more  owners  before  an  individual  tree 
reaches  maturity. 

Without  asking  our  respondents  again  at 
some  later  date,  we  will  have  no  way  to 
analyze  the  effect  of  this  turnover  rate  in  de- 
tail. Thus  we  are  not  dealing  with  a  fixed 
population  of  either  owners  or  acres.  And 
this  is  another  reason  why  any  analysis  of 
available  timber  is  tied  to  the  time  in  which 
it  is  made.  In  a  state  like  New  Jersey,  which 
has  been  settled  for  over  300  years,  it  is 
probably  safe  to  say  that  nearly  every  acre  of 
commercial  forest  land  has  been  cut  over  for 
timber  at  least  once. 

Harvesting  Practices 

When  New  Jersey  forest-land  owners  har- 
vest timber,  they  frequently  obtain  the  serv- 
ices of  a  forester.  Of  the  6,800  New  Jersey 
owners  who  have  harvested  timber,  2,500 
said  that  the  selection  of  what  trees  would  be 


Figure  4.  —  The  acreage  owned  by  owners  who  have  harvested 
timber,  by  harvesting  system  and  product  harvested,  1972. 
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harvested  was  made  by  a  forester.  These 
owners  also  owned  37  percent  of  the  land 
owned  by  harvesting  owners.  The  buyer  of 
the  timber  decided  which  trees  would  be 
harvested  on  28  percent  of  the  ownerships 
and  27  percent  of  the  land  that  was  har- 
vested. Only  on  4  percent  of  the  New  Jersey 
ownerships  where  harvesting  has  occurred 
did  the  landowner  himself  select  which  trees 
would  be  harvested. 

The  diameter-limit  method  of  tree  har- 
vesting is  the  most  widely  used  method  of 
harvesting  among  owners  in  New  Jersey. 
But  a  greater  area  is  involved  with  the  in- 
dividual-tree selection  method.  While  43 
percent  of  those  owners  who  harvested  indi- 
cated that  they  used  the  diameter-limit  meth- 
od, this  method  was  used  on  only  30  percent 
of  the  commercial  forest  land  harvested.  The 
single-tree  selection  method  was  used  by  25 
percent  of  the  owners,  but  they  own  41  per- 
cent of  the  commercial  forest  land  on  which 
harvesting  took  place.  Clearcutting  was  em- 
ployed by  19  percent  of  the  owners,  and  these 
account  for  13  percent  of  the  acreage  in- 
volved in  harvesting. 

Pulpwood  accounted  for  the  largest  volume 
of  all  products  harvested  from  commercial 
forest  land  in  New  Jersey  in  1970.  Yet  the 
harvest  of  sawlogs,  the  second  most  abundant 
product  harvested,  involved  nearly  twice  as 


many  acres  as  did  pulpwood  (fig.  4).  This  is 
because  much  more  of  the  pulpwood  harvest  j 
comes  from  clearcutting  and  diameter-limit  j 
harvests.  These  methods  of  harvesting  ] 
produce  a  large  volume  of  wood  from  a  ^ 
smaller  area  of  land.  K 

Public  Forestry  Assistance 

In  New  Jersey  66  percent  of  the  owners 
of  commercial  forest  land  said  that  they  did 
not  know  where  to  obtain  forestry  assistance. 
These  are  usually  the  owners  of  small  tracts, 
as  evidenced  by  the  fact  that  they  account  for 
50  percent  of  the  privately  owned  commercial 
forest  land  in  the  State.  Undoubtedly  many 
owners  have  never  perceived  a  need  for  for- 
estry assistance. 

The  New  Jersey  Bureau  of  Forestry,  De- 
partment of  Environmental  Protection,  is 
responsible  for  providing  forestry  services  to 
landowners.  These  services  may  be  ob- 
tained either  through  the  Bureau  or  upon  ap- 
plication to  the  County  Agricultural  Agent, 
Soil  Conservation  District,  USDA  Soil  Con- 
servation Service,  or  USDA  Agricultural 
Stabilization  and  Conservation  Service. 

Of  the  34  percent  of  owners  who  indicated 
that  they  knew  where  to  obtain  forestry  as- 
sistance, 9  percent  said  "the  State".  Of  the 
other  owners,  15  percent  said  "the  County", 
and   presumably   most   of  these  meant  the 


County  Agent.  Another  2  percent  mentioned 
the  USDA  Soil  Conservation  Service.  The  re- 
maining 8  percent  all  indicated  an  agency 
that  would  undoubtedly  put  them  in  contact 
with  the  Bureau  of  Forestry. 

Forestry  assistance  has  been  utilized  by 
6,600  of  New  Jersey's  forest-land  owners. 
These  owners  account  for  294,900  acres  or  19 
percent  of  the  private  commercial  forest  land 
in  the  State.  Most  of  this  assistance  was  for 
tree  planting  —  by  2,300  owners  owning 
75,200  acres.  Assistance  for  general  forest 
management  was  utilized  by  2,100  owners, 
and  they  own  92,500  acres.  These  are  the 
larger  ownerships. 

Recreation  on  Private  Forest  Land 

Two-thirds  of  the  privately  owned  com- 
mercial forest  land  in  New  Jersey  is  unavail- 
able for  public  recreational  pursuits. 

New  Jersey  owners  were  asked  "Is  the 
general  public  (other  than  your  family  and 
immediate  circle  of  friends)  permitted  to 
use  your  forest  land  for  any  of  the  following : 
hiking,  picnicking,  camping,  fishing,  or 
hunting?" 

Hiking  is  permitted  on  33  percent  of  the 
private  commercial  forest  land.  Picnicking 
and  camping  both  had  a  low  level  of  ac- 
ceptability by  owners.  Picnicking  was  per- 
mitted on  25  percent  of  the  land  and  camping 
on  22  percent.  The  low  level  of  acceptance 
of  these  recreational  uses  may  be  related  to 
littering  and  other  forms  of  site  degradation. 

Fishing  was  permitted  by  only  8  percent 
of  the  owners.  The  fact  that  many  owners 
do  not  have  suitable  sites  for  fishing  or  lack 
of  water  on  their  land  undoubtedly  con- 
tributes to  the  low  response  for  this  use. 

Quite  surprisingly,  more  owners  said  that 
they  permitted  hunting  than  any  other  recre- 
ational use.  Hunting  is  permitted  by  38  per- 
cent of  the  owners,  and  they  own  35  percent 
of  the  land. 

In  New  Jersey  a  total  of  844,100  acres  — 
55  percent  —  of  the  privately  owned  commer- 
cial forest  land  is  posted  against  either  hunt- 
ing specifically  or  trespassing  in  general.  Not 
all  of  the  land  that  is  posted  is  closed  to 
hunting  or  other  uses,  nor  is  all  of  the  land 


not  posted  open  to  use  by  the  public.  Many 
owners  post  their  land  to  restrict  or  limit  its 
use,  or  because  they  want  to  know  who  is 
using  their  land,  for  what,  and  when.  Others 
do  not  take  the  time  or  expend  the  effort  to 
post  their  land  although  they  do  not  permit 
use  by  the  public. 


IN   CONCLUSION 

The  results  of  this  study  show  that  the  83 
percent  of  New  Jersey's  commercial  forest 
land  that  is  privately  owned  is  extremely 
fragmented.  Its  owners,  who  are  by  and 
large  well  educated,  affluent  people,  hold 
forest  land  for  their  own  enjoyment  or  in 
anticipation  of  increasing  land  values.  Al- 
though they  seldom  hold  forest  land  primarily 
for  the  production  of  timber  products,  an 
estimated  51  percent  of  the  land  is  owned  by 
owners  who  are  willing  to  or  expect  to  har- 
vest timber  from  their  land. 

These  results  indicate  that  the  productive 
capacity  of  New  Jersey's  commercial  forest 
land  to  produce  timber  products  is  under- 
utilized. One  might  conclude  that,  this  being 
the  case,  New  Jersey's  private  forest  land  is 
merely  a  surplus  commodity.  Further,  con- 
sidering the  expanding  urban  areas  of  the 
State,  one  might  conclude  that  this  forest 
land  will  give  way  to  residential  or  industrial 
development  with  no  great  detriment  to  the 
populace.  In  a  metropolitan  State  such  as 
New  Jersey,  the  value  of  forest  land  lies  not 
in  the  tangible  products  it  produces,  but  in 
the  amenity  values  it  provides.  Urban- 
ologists  have  for  years  recognized  that  areas 
of  forest  land  interspersed  and  woven 
through  areas  of  dense  population  provide  a 
more  relaxing  human  environment.  Forests 
also  provide  an  air-purifying  effect  and  a 
cooling  influence.  And  they  also  provide  rec- 
reational opportunities  and  watershed  pro- 
tection. 

What  do  the  results  of  this  study  indicate 
with  regard  to  forestry  programs?  While 
only  a  few  of  New  Jersey's  forest-land 
owners  are  primarily  interested  in  produc- 
ing timber  on  the  land  they  own,  all  owners 
have  access  to  forestry  assistance  for  various 


objectives.    The  objectives  of  the  assistance 
sought   may   concern    wildlife   management, 


watershed  protection,  or  recreational  plan- 
ning. 


APPENDIX 


Study  Method 

The  sampling  scheme  for  this  study  is  de- 
rived from  the  sampling  design  used  in  the 
forest  survey  by  the  Northeastern  Station. 
Forest-survey  field  crews  attempted  to  ob- 
tain the  correct  name  and  mailing  address 
of  the  owner  of  each  of  the  230  privately 
owned  forested  field  plots  in  the  State.  They 
also  attempted  to  obtain  the  names  of  per- 
sons owning  the  land  on  which  426  photo- 
interpretation  points  were  randomly  located 
on  aerial  photographs  of  the  State.  The 
field  crews  were  able  to  obtain  usable  ad- 
dresses for  nearly  90  percent  of  the  field 
plots  and  photo-interpretation  points.  In 
all,  493  questionnaires  were  mailed  to  owners 
of  commercial  forest  land  in  New  Jersey.  A 
total  of  265  were  returned  with  usable  in- 
formation. 

The  questionnaire  used  in  this  study  was 
developed  after  investigation  of  several 
earlier  ownership  studies  and  consultations 
with  other  investigators.  It  was  field-tested 
before  the  mass  mailings.  The  mailing  con- 
sisted of  the  questionnaire  plus  a  cover  letter 
explaining  the  purpose  of  the  survey.  Ap- 
proximately 2  weeks  after  the  first  mailing, 
those  addressees  who  had  not  responded  re- 
ceived a  second  copy  of  the  questionnaire 
and  its  cover  letter  plus  a  second  letter  urg- 
ing cooperation  with  the  study.  Approxi- 
mately 1  month  later,  177  owners  had  re- 
sponded. Then  a  100-percent  field  canvass 
of  the  nonrespondents  was  undertaken.  This 
effort  resulted  in  an  additional  88  usable 
questionnaires. 

The  resulting  data  were  compiled  by  elec- 
tronic computer,  using  the  FINSYS  general- 
ized computer  system. ^  Since  the  sampling 
scheme  used  in  this  study  is  essentially  the 


2  Wilson,  Robert  W.,  Jr.,  and  Robert  C.  Peters. 
1967.  The  Northeastern  Forest  Inventory  Data  Proc- 
essing System.  I.  Introduction.  US  DA  For.  Serv. 
Res.  Pap.  NE-61.  Northeast.  For.  Exp.  Stn.,  Upper 
Darby,  Pa.  20  p.,  illus. 


one  used  in  the  forest  survey  of  timber  re- 
sources, it  introduces  a  bias  because  the 
sample  is  proportional  to  the  forest  area 
being  sampled  and  is  not  proportional  to  the 
number  of  owners  of  forest  land.  To  over- 
come this  bias,  it  was  necessary  to  weight 
the  numbers  of  owners  obtained  in  the  sam- 
ple. This  procedure  can  be  stated  mathe- 
matically as : 


wx=- 


CFLp/Nr 

Id 


and 
where 


Swx=estimated  number  of  private 

owners  in  the  State 
wx=the    weighted    number    of 

private  owners  represented 

by  the  respondent 
CFLp=the  area  of  privately  owned 

commercial   forest  land   in 

the  State 
Nr= number  of  respondents  in 

the  survey 
Ai=acres  owned  by  individual 

respondent 

The  sum  of  the  weighted  number  of  owners 
then  provides  an  unbiased  estimate  of  the 
total  number  of  persons  who  own  commer- 
cial forest  land  in  New  Jersey. 

The  acreage  of  commercial  forest  land  was 
estimated  in  a  manner  similar  to  that  used 
in  the  forest  survey.  The  total  area  of  pri- 
vately owned  commercial  forest  land  was 
divided  by  the  number  of  field  plots  repre- 
sented in  the  ownership  canvass.  Thus,  if  a 
particular  respondent  owned  land  on  which 
one  forested  plot  was  located,  his  response 
was  given  a  weight  of  1,  or  his  response  was 
said  to  account  for  5,803  acres  of  commer- 
cial forest  land.  If  a  respondent  represented 
two  forested  plots,  his  response  received  a 
weight  of  2  or  double  the  acreage  and  so  on. 
Actual  reported  acreage  was  used  only  to 
calculate  the  sample,  mean,  mode,  and 
median. 


It  was  also  necessary  to  determine  if  those 
questionnaires  obtained  through  the  mail  and 
those  obtained  by  means  of  the  field  follow- 
up  were  both  samples  of  the  same  popula- 
tion. The  hypothesis  tested  was  that  there 
was  no  sio-nificant  difference  in  the  mean 
acreage  of  the  subsamples.  Student's  t-test 
showed  that  no  significant  difference  existed 
at  the  99-pereent  probability  level. 

Sampling  Errors 

Sampling  errors  were  calculated  for  the 
estimated  total  number  of  forest-land  owners 
in  the  State.  The  sampling  error  for  the 
number  of  acres  of  commercial  forest  land  in 
private  ownership,  calculated  as  part  of  the 
forest  survey,  is  ±76,606  acres  or  ±5  percent 
of  the  estimate.  That  is,  we  would  expect 
that  the  true  acreage  falls  within  the  range 
1,461,294  and  1,614,506  acres.  The  sampling 
error  for  the  estimated  total  number  of 
owners  is  ±7,589  or  ±12  percent. ^  Thus,  we 
expect  that  the  true  number  of  owners  lies 
within  the  range  56,011  and  71,189.  The 
user  of  these  data  is  cautioned  that,  as  the 
size  of  any  estimate  decreases  in  relation  to 
the  total  estimate,  the  sampling  error,  ex- 
pressed as  a  percentage  of  the  estimate,  in- 
creases drastically. 

Definition  of  Terms 

Forest  land.  —  Land  that  is  at  least  16.7 
percent  stocked  (contains  at  least  7.5  square 
feet  of  basal  area)  by  forest  trees  of  any  size, 
or  that  formerly  had  such  tree  cover  and  is 
not  currently  developed  for  nonforest  use. 
(Forest  trees  are  woody  plants  that  have  a 
well-developed  stem  and  usually  are  more 
than  12  feet  in  height  at  maturity.)  The 
minimum  area  for  classification  as  forest 
land  is  1  acre. 

Commercial  forest  land.  —  Forest  land 
that  is  producing  or  capable  of  producing 
crops  of  industrial  wood  (more  than  20 
cubic   feet   per  acre  per  year)    and   is   not 


3  Cochran,  William  G.  1963.  Sampling  techniques. 
2nd  ed.,  p.  2-52.  Theory  for  selection  with  arbitrary 
probabilities.  John  Wiley  &  Sons,  Inc.,  New  York. 


withdrawn  from  timber  utilization.  (In- 
dustrial wood :  all  roundwood  products  ex- 
cept fuel  wood.) 

Private  commercial  forest  land. — All  com- 
mercial forest  land  other  than  that  owned  by 
federal,  state,  or  local  governments  or  their 
agencies. 

Softivoods.  —  Coniferous  trees  that  are 
usually  evergreen,  having  needles  or  scale- 
like leaves. 

Hardwoods.  —  Dicotyledonous  trees  that 
are  usually  broad-leaved  and  deciduous. 

Stand.  —  A  growth  of  trees  on  a  minimum 
of  1  acre  of  forest  land  that  is  at  least  16.7 
percent  stocked  by  forest  trees  of  any  size. 

Growing-stock  trees.  —  Live  trees  of  com- 
mercial species  that  are  classified  as  saw- 
timber,  poletimber,  saplings,  and  seedlings; 
that  is,  all  live  trees  of  commercial  species 
except  rough  and  rotten  trees. 

Growing-stock  volume.  —  Net  volume,  in 
cubic  feet,  of  live  growing-stock  trees  that 
are  5.0  inches  dbh  and  larger,  from  a  1-foot 
stump  to  a  minimum  4.0-inch  top  diameter 
outside  bark  of  the  central  stem.  Net  vol- 
ume equals  gross  volume  less  deduction  for 
rot. 

Sawtimber  trees.  —  Live  trees  of  commer- 
cial species:  (1)  that  are  of  the  following 
minimum  diameter  at  breast  height :  soft- 
woods 9.0  inches  and  hardwoods  11.0  inches, 
and  (b)  that  contain  at  least  one  12-foot 
merchantable  sawlog  and  meet  regional  speci- 
fications for  freedom  from  defect. 

Sawtimher  volume. — Net  volume  in  board 
feet,  International  i/4-inch  rule,  of  merchant- 
able sawlogs  in  live  sawtimber  trees.  Net 
volume  equals  gross  volume  less  deductions 
for  rot,  sweep,  and  other  defects  that  affect 
use  for  lumber. 

Board  foot.  —  A  unit  of  lumber  measure- 
ment 1  foot  long,  1  foot  wide,  and  1  inch 
thick,  or  its  equivalent.  By  forest-survey 
convention,  softwoods  less  than  9.0  inches 
dbh  and  hardwoods  less  than  11.0  inches  dbh 
do  not  contain  board  foot  volume. 

Annual  net  groivth.  —  The  annual  change 
(resulting  from  natural  causes)  in  volume  of 
sound  wood  in  sawtimber  and  poletimber 
trees. 


Timber  removals.  —  The  net  volume  of 
growing-stock  trees  removed  from  the  in- 
ventory by  harvesting,  cultural  operations 
such  as  timber-stand  improvement,  land- 
clearing,  or  changes  in  land  use. 

Forest  industries.  —  Companies  or  in- 
dividuals operating  wood-using  plants. 

Timber  salvage.  —  Removals  of  down, 
damaged,  or  diseased  trees. 

Selection  system.  —  The  method  of  timber 
harvesting  in  which  usually  only  the  oldest 
or  largest  trees  in  a  stand  are  harvested. 
Trees  are  taken  singly  or  in  small  groups,  but 
the  entire  stand  is  never  cleared  off  com- 
pletely. 

Clearcutting.  —  The  method  of  timber 
harvesting  in  which  the  area  is  cutclear  in 
the  literal  sense  of  the  word;  virtually  all 


the  trees,  large  and  small,  are  removed.  (The 
term  is  often  erroneously  applied  to  any 
type  of  cutting  in  which  all  the  merchant- 
able timber  is  removed  and  all  that  is  not 
merchantable  is  left.) 

Diameter  limit.  —  The  method  of  timber 
harvesting  in  which  all  trees  above  a  speci- 
fied diameter  are  removed. 

Sawlog.  —  Any  log  from  which  lumber 
is  to  be  sawn. 

Veneer  log.  —  Any  log  from  which  veneer 
is  to  be  made  either  by  peeling  (rotary  cut) 
or  slicing. 

Pulpivood.  —  Any  log  from  which  wood- 
pulp  is  to  be  made.  Usually  measured  in 
bolts  of  4,  5,  or  8  feet  and  somewhat  smaller 
in  diameter  than  either  sawlogs  or  veneer 
logs. 
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Tabular  Data 

Table 

1.  Estimated  number  of  private  owners  of  commercial  forest  land  and 
percentage  of  all  private  owners,  by  ownership  form  and  size  class; 
New  Jersey,  1972. 

2.  Estimated  acreage  of  private  commercial  forest  land  and  percentage 
of  all  private  commercial  forest  land,  by  ownership  form  and  size 
class;  New  Jersey,  1972. 

3.  Estimated  number  of  private  owners  of  commercial  forest  land  and 
acreage  owned,  by  size  class  and  past  harvest  category;  New  Jersey, 
1972. 

4.  Form  of  ownership,  by  number  of  owners  and  acreage  of  commercial 
forest  land;  New  Jersey,  1972. 

5.  Number  of  owners  who  have  harvested  timber  and  the  acreage  of 
commercial  forest  land  they  own;  New  Jersey,  1972. 

6.  Incorporated  ownerships,  by  estimated  number  of  owners  and  acreage 
of  commercial  forest  land  owned;  New  Jersey,  1972. 

7.  Occupations  of  individual  owners,  by  number  of  owners  and  acreage 
of  commercial  forest  land  owned;  New  Jersey,  1972. 

8.  Occupations  of  individual  owners  who  have  harvested  timber,  and 
acreage  of  commercial  forest  land  owned;  New  Jersey,  1972. 

9.  Age  class  of  individual  owners,  by  number  of  owners  and  acreage  of 
commercial  forest  land  owned;  New  Jersey,  1972. 

10.  Years  of  formal  education  completed  by  individual  owners,  by  number 
of  owners  and  acreage  of  commercial  forest  land;  New  Jersey,  1972. 

11.  Individual  owners  by  income  groups,  by  number  of  owners  and  by 
acreage  of  commercial  forest  land  owned;  New  Jersey,  1972. 

12.  Early  life  environment  of  individual  owners,  by  number  of  owners 
and  acreage  of  commercial  forest  land  owned;  New  Jersey,  1972. 

13.  Period  of  ownership  of  commercial  forest  land,  by  number  of  owners 
and  acreage  owned;  New  Jersey,  1972. 

14.  Distance  owner's  residence  is  from  his  nearest  tract,  by  number  of 
owners  and  acreage  of  commercial  forest  land  owned;  New  Jersey, 
1972. 

15.  Number  of  tracts  owned,  by  number  of  owners  and  by  total  acreage 
of  commercial  forest  land  owned;  New  Jersey,  1972. 

16.  First  and  second  reasons  for  owning  commercial  forest  land,  by 
number  of  owners  and  by  those  who  have  and  those  who  have  not 
harvested  timber;  New  Jersey,  1972. 

17.  First  and  second  reasons  for  owning  commercial  forest  land,  by 
acreage  owned  for  owners  who  have  and  owners  who  have  not 
harvested  timber;  New  Jersey,  1972. 

18.  Benefits  derived  in  the  past  5  years  and  benefits  expected  in  the  next 
5  years,  by  number  of  owners  who  have  and  number  who  have  not 
harvested  timber;  New  Jersey,  1972. 

19.  Benefits  derived  in  the  past  5  years  and  benefits  expected  in  the  next 
5  years,  by  acreage  owned  by  owners  who  have  and  owners  who  have 
not  harvested  timber;  New  Jersey,  1972. 

20.  Reason  for  past  harvesting  of  timber,  by  number  of  owners  and 
acreage  owned,  and  by  form  of  ownership,  New  Jersey,  1972. 

21.  Reason  for  not  harvesting  timber,  by  number  of  owners  and  by 
acreage  of  commercial  forest  land  owned ;  New  Jersey,  1972. 

22.  Individual  who  selected  the  timber  to  be  harvested,  by  number  of 
owners  and  acreage  owned;  New  Jersey,  1972. 

23.  Method  of  selecting  timber  to  be  harvested,  by  number  of  owners  and 
by  acreage  owned;  New  Jersey,  1972. 

24.  Method  of  selecting  timber  to  be  harvested,  by  product  harvested  and 
number  of  owners;  New  Jersey,  1972. 

25.  Method  of  selecting  timber  to  be  harvested,  by  product  harvested  and 
acreage  owned;  New  Jersey,  1972. 

26.  Expected  time  of  future  timber  harvest,  by  number  of  owners  and 
acreage  of  commercial  forest  land  owned ;  New  Jersey,  1972. 

27.  Agency  that  owners  would  contact  for  forestry  assistance  and  the 
acreage  of  commercial  forest  land  these  owners  own;  New  Jersey, 
1972. 

28.  Owners  who  have  received  forestry  services,  by  nature  of  service  and 
acreage  of  commercial  forest  land  owned;  New  Jersey,  1972. 

29.  Recreational  use  of  commercial  forest  land  permitted,  by  number  of 
owners  and  acreage  owned;  New  Jersey,  1972. 
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Table  I.  —  Estimated  number  of  private  owners  of  commercial  forest  land  and 
percentage  of  all  private  owners,  by  ownership  form  and  size  class; 
New  Jersey,    1972 


Size  class 
(acres) 

Individual 
Owners'! 

Corporations 

Otherb 

Total 

No. 

Pet. 

No. 

Pet. 

No.         Pet. 

No. 

Pet. 

1-      9 

31,300 

49 

200 

(**) 

3,100          5 

34,600 

54 

10-    19 

9,300 

15 

1,700 

3 

300          1 

11,300 

18 

20-    49 

9,600 

15 

1,900 

3 

1,200          2 

12,700 

20 

50-    99 

1,800 

3 

600 

1 

700          1 

3,100 

5 

100-  199 

800 

1 

400 

1 

200      (**) 

1,400 

2 

200  -  499 

200 

(**) 

200 

(**) 

(*)     (**) 

400 

1 

500  + 

(*) 

(**) 

100 

(**) 

(*)     (**) 

100 

(**) 

Total 

53,000 

83 

5,100 

8 

5,500          9 

63,600 

100 

*  Fewer  than  50. 
**  Less  than  0.5  percent, 
a  Includes  joint  ownerships, 
b  Includes  partnerships,  associations,  clubs,  and  undivided  estates. 


Table  2.  —  Estimated  acreage  of  private  commercial  forest  land  and  percentage  of  all 
private  commercial  forest  land,  by  ownership  form  and  size  class;  New 
Jersey,  1972 


Size  class 
(acres) 


Individuals^ 


Corporations 


All  othersb 


Total 


A  eres 

Pet. 

A  crcs 

Pet. 

Acres 

Pet. 

Acres 

Pet. 

1-      9 

161,900 

11 

11,600 

1 

17,300 

1 

190,800 

12 

10-    19 

161,900 

11 

23,100 

2 

11,600 

1 

196,600 

13 

20-    49 

277,500 

18 

52,100 

3 

40,400 

3 

370,000 

24 

50-    99 

144,500 

9 

52,000 

3 

57,900 

4 

254,400 

17 

100-  199 

109,800 

7 

75,200 

5 

23,100 

1 

208,100 

13 

200  -  499 

69,400 

4 

63,600 

4 

17,300 

1 

150,300 

10 

500  + 

40,500 

3 

98,300 

6 

28,900 

2 

167,700 

11 

Total 

965,500 

63 

375,900 

24 

196,500 

13 

1,537,900 

100 

a  Includes  joint  ownerships. 

b  Includes  partnerships,  associations,  clubs,  and  undivided  estates. 
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Table  3.  —  Estimated  number  of  private  owners  of  commercial  forest  land  and  acreage  owned,  by  size 

class  and  past  harvest  category;  New  Jersey,  1972 


Size  class 

Harvested 

Did  not  harvest 

Total 

average  tract 
(acres) 

Owners 

Commercial 
forest  land  owned 

Owners 

Commercial 
forest  land  owned 

Owners 

Commercial 
forest  land  owned 

1-      9 

10-    19 

20-    49 

50-    99 

100-199 

200  -  499 

500  + 

1,500 

1,900 

2,200 

500 

600 

100 

(*) 

23,100 
40,500 
98,300 
46,300 
80,900 
46,200 
63,600 

33,100 

9,400 

10,500 

2,700 

700 

300 

100 

167,700 
156,100 
271,700 
208,100 
127,200 
104,100 
104,100 

34,600 

11,300 

12,700 

3,100 

1,400 

400 

100 

190,800 
196,600 
370,000 
254,400 
208,100 
150,300 
167,700 

Total 

6,800 

398,900 

56,800 

1,139,000 

63,600 

1,537,900 

*  Fewer  than  50. 
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Table  4.  —  Form  of  ownership,  by  number  of  owners 
and  acreage  of  commercial  forest  land; 
New  Jersey,  1972 


Category 

Owners 

Commercial  forest 
land  owned 

Individuals^! 
Partnerships 
Corporations 
Other'' 

No. 
53,000 
3,300 
5,100 
2,200 

Pet. 
83 

5 
8 
4 

Acres             Pet. 
965,500             63 
127,200               8 
375,900             24 

69,300               5 

Total 

63,600 

100 

1,537,900           100 

"^  Individual  includes  joint  ownerships. 
^  Other  includes  associations,  clubs,  and  undivided 
estates. 


Table  5.  —  Number  of  owners  who  have  harvested  timber  and  acreage  of  commercial 
forest  land  they  own;  New  Jersey,  1972 


Item 

Individuals*! 

Corporations 

All  others'' 

Total 

Owners  : 

Number  of  owners 
Percent  in  category 
Percent  of  all  owners 

Acreage: 
Acres  owned 
Percent  in  category 
Percent  of  all  acreage 

5,800 

11 

9 

248,500 
26 
16 

300 
6 
(*) 

92,600 

25 

6 

700 

13 

1 

57,800 

29 

4 

6,800 
11 
11 

398,900 
26 
26 

*  Less  than  0.5  percent. 

a  Includes  joint  ownerships. 

b  Includes  partnerships,  associations,  clubs,  and  undivided  estates. 


Table  6.  —  Incorporated  ownerships,  by  estimated  number  of  owners  and  acreage  of 
commercial  forest  land  owned;  New  Jersey,  1972 


Corporation 


Owners 


Commercial  forest 
land  owned 


Real  estate 
Corporate  farms 
Forest  industries 
Other  industries^ 
Other  corporations^ 

No. 

2,300 

400 

(*) 

900 

1,500 

Pet. 

45 

8 

(**) 
18 
29 

A  cres 

214,000 

46,300 

5,800 

57,800 

52,000 

Pet. 
57 
12 
2 
15 
14 

Total 

5,100 

100 

.375,900 

100 

*  Fewer  than  50  owners. 
**  Less  than  0.5  percent, 
a  Includes  public  utilities. 

b  Includes   incorporated   organizations   such    as    Boy   and    Girl    Scouts,    Golf   Clubs, 
recreation,  conservation  groups,  etc. 
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Table  7.  —  Occupations  of  Individual  owners,  by  number  of  owners 
and  acreage  of  connmercial  forest  land  owned;  New  Jersey,  1972 


Owner 
occupation 


Owners 


Commercial  forest 
land  owned 


No. 

Pet. 

Acres 

Pet. 

Professional 

6,200 

12 

150,400 

15 

Executive 

7,900 

15 

213,200 

22 

Retired 

10,200 

19 

163,000 

17 

White  collar 

7,900 

15 

144,200 

15 

Skilled  laborer 

10,900 

21 

100,300 

10 

Farmer 

1,700 

3 

56,200 

6 

Othera 

8,200 

15 

138,200 

15 

Total 

53,000 

100 

965,500 

100 

"  Includes  unskilled  laborers,  housewives,  and  others  not  elsewhere 
classified. 


Table  8.  —  Occupations  of  individual  owners  who  have  harvested  timber,  and  acreage 
of  commercial  forest  land  owned;  New  Jersey,  1972 

Owner  Owners  who  Acreage  owned  by  owners    Percentage  of  total 

occupation  have  harvested  who  have  harvested  acreage  owned 

Pet. 
3 
5 
5 
4 
3 
3 
3 


No. 

Pet. 

Acres 

Professional 

1,300 

2 

31,100 

Executive 

600 

1 

43,500 

Retired 

1,100 

2 

49,700 

White  collar 

300 

1 

43,400 

Skilled  laborer 

500 

1 

24,900 

Farmer 

300 

1 

24,900 

Othera 

1,700 

3 

31,000 

Total 


5,800 


11 


248,500 


26 


a  Includes  unskilled  laborers,  housewives,  and  others  not  elsewhere  classified. 


Table  9.  —  Age  class  of  individual  owners,  by  num- 
ber of  owners  and  acreage  of  commer- 
cial forest  land  owned;  New  Jersey,  1972 


Age  class 
(years) 


Under  40 
40-49 
50-59 
Over  60 

Total 


Owners 


No. 

7,200 

7,000 

12,600 

26,200 


Pet. 
14 
13 

24 
49 


53,000       100 


Commercial  forest 
land  owned 


A  cres 

149,900 

155,900 

287,900 

371,800 


Pet. 
16 
16 
30 
38 


965,500       100 


I 
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Table  10.  —  Years  of  formal  education  completed  by  individual 
owners,  by  number  of  owners  and  acreage  of  com- 
mercial forest  land;  New  Jersey,  1972 


Education  level 


Owners 


Commercial  forest 
land  owned 


0-  8  years 

9-12  years 

1-4  years  of  college 

More  than  4  years  of  college 

Total 


No. 

Pet. 

Acres 

Pet. 

7,100 

31,600 

7,000 

7,300 

18 
60 
13 
14 

116,100 
482,800 
189,400 
177,200 

12 
50 
20 
18 

53,000       100 


965,500       100 


Table  II.  —  Individual  owners  by  income  groups,  by  num- 
ber of  owners  and  by  acreage  of  commercial 
forest  land  owned;  New  Jersey,  1972 


Category 

Owners 

Commercial  forest 
land  owned 

Under  $10,000 
$10,000-$30,000 
Over  $30,000 

No. 
28,500 
21,500 

3,000 

Pet. 

54 

40 

6 

Acres         Pet. 
360,500         37 
392,600         41 
212,400         22 

Total 

53,000 

100 

965,500       100 

Table  12.  —  Early  life  environment  of  individual  owners,  by  num- 
ber of  owners  and  acreage  of  commercial  forest  land 
owned;  New  Jersey,  1972 


Type  of  environment^ 


Owners 


Commercial  forest 
land  owned 


City  over  100,000  population 
City  15,000  to  100,000 
Town  under  15,000 
Rural  area 

Total 


No. 

Pet. 

Acres 

Pet. 

11,400 

21 

229,000 

24 

7,400 

14 

142,300 

15 

9,500 

18 

229,000 

24 

24,700 

47 

365,200 

37 

53,000       100 


965,500        100 


a  First  12  years  of  life. 


Table  13.  —  Period  of  ownership  of  commercial  forest  land, 
by  number  of  owners  and  acreage  owned; 
New  Jersey,  1972 


Period  of  ownership 


Owners 


Commercial  forest 
land  owned 


Less  than  5  years 
5-  9  years 
10-24  years 
25  years  or  more 

Total 


No. 

Pet. 

Acres 

Pet. 

3           10,100 
12,800 
27,300 
13,400 

16 
20 
43 

21 

184,000 
412,100 
544,500 
397,300 

12 
27 
35 
26 

63,600       100  1,537,900       100 
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Table  14.  —  Distance  owner's  residence  is  from  his  nearest  tract, 
by  number  of  owners  and  acreage  of  commercial 
forest  land  owned;  New  Jersey,  1972 

Distance  from  ^    nprs  Commercial  forest 

nearest  tract  ^  land  owned 

No.  Pet.  Acres  Pet. 

Lives  on  or  within  5  miles          46,700  73  1,014,600  66 

6-25  miles                                          5,400  9  191,500  12 

Over  25  miles                                11,500  18  331,800  22 


Total  63,600       100  1,537,900         100 


Tabic  15.  —  Number  of  tracts  owned,  by  number  of 
owners  and  by  total  acreage  of  commercial  forest 
land  owned;  New  Jersey,  1972 

Number  of  ^  Commercial  forest 

tracts  owned  ^  land  owned 

No.        Pet.  Aercs  Pet. 

1  56,700         89  1,127,400  73 

2  5,100  8  225,500  15 
3  or  more             1,800           3               185,000  12 


Total  63,600       100  1,587,900         100 
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Table  16.  —  First  and  second  reasons  for  owning  commercial  forest  land,  by 
number  of  owners  and  by  those  who  have  and  those  who  have  not 
harvested  timber;  New  Jersey,  1972 


First  reason 

Second 

reason 

Reason  for 

Number 

Percent 

Number 

Percent 

owning 

of 

of 

of 

of 

owners 

owners 

owners 

owners 

Oumers  who  have  harvested: 

Land  investment 

1,200 

18 

700 

10 

Recreation 

1,100 

16 

900 

13 

Timber  production 

(**) 

(*) 

800 

12 

General  farm  use 

1,300 

19 

1,600 

24 

Part  of  residence 

2,000 

43 

1,500 

22 

Other 

300 

4 

1,300 

19 

Total 

6,800 

100 

6,800 

100 

Owners  who  have  not  harvested: 

Land  investment 

16,900 

30 

9,900 

17 

Recreation 

6,300 

11 

9,500 

17 

Timber  production 

400 

1 

12,300 

22 

General  farm  use 

3,000 

5 

9,300 

16 

Part  of  residence 

27,400 

48 

11,800 

21 

Other 

2,800 

5 

4,000 

7 

Total 

56,800 

100 

56,800 

100 

All  owners: 

Land  investment 

18,100 

28 

10,600 

17 

Recreation 

7,400 

12 

10,400 

16 

Timber  production 

400 

1 

13,100 

21 

General  farm  use 

4,300 

7 

10,900 

17 

Part  of  residence 

30,300 

47 

13,300 

21 

Other 

3,100 

5 

5,300 

8 

Total 

63,600 

100 

63,600 

100 

*  Less  than  0.5  percent. 
"*  Less  than  50  owners. 
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Table  17.  —  First  and  second  reasons  for  owning  commercial  forest  land,  by 
acreage  owned  for  owners  who  have  and  owners  who  have  not  harvested  timber; 
New  Jersey,  1972 


First  reason 

Second 

reason 

Reason  for 

Acres  of 

1 

Percent 

Acres  of 

1 

Percent 

owning 

commercial 

of 

commercial 

of 

forest  land 

forest  land 

owned 

acres 

owned 

acres 

Owners  who  have  harvested: 

Land  investment 

156,100 

39 

49,800 

12 

Recreation 

40,500 

10 

119,700 

31 

Timber  production 

11,600 

3 

79,800 

20 

General  farm  use 

52,000 

13 

79,800 

20 

Part  of  residence 

115,600 

29 

39,900 

10 

Other 

23,100 

6 

29,900 

7 

Total 

398,900 

100 

398,900 

100 

Owners  who  have  not  harvested : 

Land  investment 

433,100 

38 

192,100 

17 

Rcctoatioii 

148,300 

13 

315,600 

28 

Timlx'r  production 

11, ;»(»(» 

1 

151,000 

13 

Cicnci-al  lavin  use 

;');).;;()() 

5 

137,200 

12 

I'art  of  residence 

314,400 

28 

192,100 

17 

Other 

172,000 

15 

151,000 

13 

Total 

1,139,000 

100 

1,139,000 

100 

A 11  owners : 

Land  investment 

589,200 

38 

241,900 

16 

Recreation 

188,800 

12 

435,300 

28 

Timber  production 

23,500 

2 

230,800 

15 

General  farm  use 

111,300 

7 

217,000 

14 

Part  of  residence 

430,000 

28 

232,000 

15 

Other 

195,100 

13 

180,900 

12 

Total 

1,537,900 

100 

1,537,900 

100 
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Table  18.  —  Benefits  derived  in  the  past  5  years  and  benefits  expected  in 
the  next  5  years,  by  number  of  owners  who  have  and  number  who  have  not 
harvested  timber;  New  Jersey,  1972 


Last  5 

years 

Next  5 

years 

Benefit 

Number 

Percent 

Number 

Percent 

of 

of 

of 

of 

owners 

owners 

owners 

owners 

Owners  who  have  harvested: 

Recreation 

500 

7 

700 

10 

Sale  of  timber 

200 

3 

600 

9 

Land  value  increase 

800 

12 

2,200 

32 

Aesthetics 

4,900 

72 

3,100 

46 

Other 

400 

6 

200 

3 

Total 

r),8()0 

100 

6,800 

100 

Owiirix  wild  JKirc  )i<)t  hii  rvcstcd  : 

Recreation 

10,000 

18 

9,300 

16 

Sale  of  timber 

— 

— 

700 

1 

Land  value  increase 

15,400 

27 

23,700 

42 

Aesthetics 

27,500 

48 

18,200 

32 

Other 

3,900 

7 

4,900 

9 

Total 

56,800 

100 

56,800 

100 

A 11  owners  : 

Recreation 

10,500 

17 

10,000 

16 

Sale  of  timber 

200 

(*) 

1,300 

2 

Land  value  increase 

16,200 

25 

25,900 

41 

Aesthetics 

32,400 

51 

21,300 

33 

Other 

4,300 

7 

5,100 

8 

Total 

63,600 

100 

63,600 

100 

*  Less  than  0.5  percent. 
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Table  19.  —  Benefits  derived  in  the  past  5  years  and  benefits  expected  in  the 
next  5  years,  by  acreage  owned  by  owners  who  have  or  have  not  harvested 
timber;  New  Jersey,  1972 


Last  5  years 

Next  5  years 

Benefits 

Acres  of 
commercial 

Percent 
of 

Acres  of 
commercial 

Percent 
of 

forest  land 

forest  land 

owned 

acres 

owned 

acres 

Oioners  who  have  harvested: 

Recreation 

35,200 

9 

35,700 

9 

Sale  of  timber 

29,300 

7 

29,800 

7 

Land  value  increase 

123,200 

31 

190,500 

49 

Aesthetics 

170,100 

43 

113,100 

28 

Other 

41,100 

10 

29,800 

7 

Total 

398,900 

100 

398,900 

100 

Owners  who  have  not  harvested : 

Recreation 

179,500 

16 

187,800 

16 

Sale  of  timber 

— 

— 

48,500 

4 

Land  value  increase 

470,500 

41 

521,000 

46 

Aesthetics 

365,200 

32 

272,600 

24 

Other 

123,800 

11 

109,100 

10 

Total 

1,139,000 

100 

1,139,000 

100 

A 11  owners : 

Recreation 

214,700 

14 

223,500 

15 

Sale  of  timber 

29,300 

2 

78,300 

5 

Land  value  increase 

593,700 

38 

711,500 

46 

Aesthetics 

535,300 

35 

385,700 

25 

Other 

164,900 

11 

138,900 

9 

Total 

1,537,900 

100 

1,537,900 

100 

Table  20.  —  Reason  for  past  harvest  of  timber,  by  number  of  owners  and  acreage  owned,  and  by  form 
of  ownership;  New  Jersey,  1972 


Individual" 

Corporation 

Otherb 

Total 

Reason 

Owners 

Acreage 
owned 

Owners 

Acreage 
owned 

Owners 

Acreage 
owned 

Owners 

Acreage 
owned 

No. 

Acres 

No. 

Acres 

No. 

Acres 

No. 

Acres 

Timber  mature 

1,100 

52,300 

100 

30,000 

300 

24,800 

1,500 

107,100 

Good  price 

600 

58,900 

100 

7,000 

— 

— 

VOO 

65,900 

Land-clearing 

700 

19,600 

(*) 

10,400 

— 

— 

700 

30,000 

Need  money 

900 

49,000 

100 

17,400 

200 

8,300 

1,200 

74,700 

Salvage 

300 

13,100 

(*) 

10,400 

— 

— 

800 

23,500 

Cultural  treatment 

1,400 

26,200 

(*) 

7,000 

200 

20,600 

1,600 

53,800 

Other 

800 

29,400 

(*) 

10,400 

(*) 

4,100 

800 

43,900 

Total 

5,800 

248,500 

300 

92,600 

700 

57,800 

6,800 

398,900 

*  Fewer  than  50  owners. 

a  Individual  includes  joint  ownerships. 

b  Other  includes  partnerships,  associations,  clubs,  and  undivided  estates. 
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Table  21.  —  Reason  for  not  harvesting  timber,  by  number  of  owners  and 
by  acreage  of  commercial  forest  land  owned;  New  Jersey,  1972 


Reason  for  not  harvesting 

Owners 

Commercial  forest 
land  owned 

No. 

Pet. 

Acres 

Pet. 

Timber  immature 

13,900 

22 

254,200 

17 

No  market 

1,000 

2 

18,900 

1 

Low  price 

1,800 

3 

18,900 

1 

It  would  destroy  hunting 

1,400 

2 

37,600 

2 

Selling  land 

400 

1 

37,600 

2 

It  would  ruin  the  scenery 

18,000 

20 

254,200 

17 

Poor  quality  and  low  volume 

13,800 

22 

206,800 

14 

Insufficient  area 

2,100 

3 

18,900 

1 

Opposed  to  harxestiiig 

200 

(*) 

18,900 

1 

Other 

9,200 

14 

273,000 

18 

Total 

56,800 

89 

1,139,000 

74 

Less  than  0.5  percent  of  all  owners. 


Table  22.  —  Individual  who  selected  the  timber  to  be  harvested, 
by  number  of  owners  and  acreage  owned;  New  Jersey,    1972 


Individual 
selecting  timber 


Owners 


Commercial  forest 
land  owned 


No. 

Pet. 

Acres 

Pet. 

Landowner 

300 

4 

33,200 

8 

Forester 

2,500 

37 

146,300 

37 

Friend 

700 

10 

13,300 

3 

Buyer 

1,900 

28 

106,400 

27 

Landowner  and  buyer 

1,400 

21 

79,800 

20 

Others 

(*) 

(**) 

19,900 

5 

Total 

6,800 

100 

398,900 

100 

*  Fewer  than  50  owners. 
**  Less  than  0.5  percent. 
"Includes:    (1)    landowner  and  forester,    (2)    landowner  and 
friend,  and  (3)  forester  and  buyer. 


Table  23.  —  Method  of  selecting  timber  to  be  harvested,   by 
number  of  owners  and  by  acreage  owned;  New  Jersey,    1972 


Method  of 
selecting  timber 


Owners 


Commercial  forest 
land  owned 


Selection 
Diameter  limit 
Clearcutting 
Othera 
Don't  know 

No. 
1,700 
2,900 
1,300 
400 
500 

Pet. 

25 

43 

19 

6 

7 

Acres 

163,500 

117,700 

52,400 

45,700 

19,600 

Pet. 
41 
30 
13 
11 
5 

Total 

6,800 

100 

398,900 

100 

a  Includes  diameter-limit  selection,  diameter-limit  clearcut,  and 
other  methods. 
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Table  24.  —  Method  of  selecting  timber  to  be  harvested,  by  product 
harvested  and  number  of  owners;  New  Jersey,  1972'' 


Method  of 
selecting  timber 


Product 


Sawlogs 


Veneer 
logs 


Pulpwood 


Other 
products'' 


Total 


Selection 

1,100 

300 

Diameter  limit 

1,300 

300 

Clearcutting 

100 

— 

Others 

200 

(* 

Don't  know 

— 

700 

1,200 

3,300 

500 

1,100 

3,200 

400 

900 

1,400 

100 

200 

500 

200 

400 

600 

Total 


2,700 


600 


1,900 


3,800 


9,000 


*  Fewer  than  50  owners. 

»  Owners  are  counted  more  than  once  if  multiple  products  wore  harvested. 
I'  Includes  fuelwood,  posts,  poles,  and  other  products, 
t' Includes:   diameter  limit  and  selection,  diameter  limit  and  clearcut, 
and  other  methods. 


Table  25.  —  Method  of  selecting  timber  to   be  harvested,   by   product 
harvested  and  acreage  owned;  New  Jersey,  1972^ 


Method  of 
selecting  timber 

Selection 
Diameter  limit 
Clearcutting 
Otherc 
Don't  know 

Total 


Product 


c      ,  Veneer       t>  ,„        j         Other  Total 

Sawlogs  j^gg  Pulpwood     pj.oductsb 


75,200 

63,600 

5,800 

23,100 


28,900 
17,300 

5,800 


40,500 
11,600 
17,300 
17,300 
11,600 


80,900 
34,700 
40,500 
34,700 
11,900 


225,500 

127,200 

63,600 

80,900 

23,500 


167,700 


52,000 


98,300 


202,700        520,700 


"  Acres  are  counted  more  than  once  if  multiple  products  were  harvested. 
''Includes:    diameter    limit — selection,    diameter    limit — clearcut,    and 
other  methods. 

f  Includes  pulpwood,  posts,  poles,  and  other  products. 
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Table  26.  —  Expected  time  of  future  timber  harvest,  by  number  of 
owners  and  acreage  of  commercial  forest  land  owned;  New  Jersey, 
1972 

Expected  time  of  n,.,^^,-.  Commercial  forest 


future  harvest  Owners 


land  owned 


No.             Pet.  Acres  Pet. 
Owncru  who  have  previously  harventcd  timber: 

0-10  years                                  2,000             29  118,400  30 

Indefinite                                    1,800             27  180,800  45 

Never  plan  to  harvest              3,000             44  99,700  25 


Total                                         (),800            100             308,900  100 

Owmrs  who  hfirr  not  iin- rioiisl  y  lun  rested  tiiiihey: 

0-10  years                                    8,r)00              If)             127,300  11 

Indefinite                                   14,000              25             355,100  31 

Never  plan  to  harvest            34,300             60            656,600  58 


Total  56,800  100         1,139,000         100 


All  owners: 

0-10  years  10,500  16  245,700  16 

Indefinite  15,800  25  535,900  35 

Never  plan  to  harvest  37,300  59  756,300  49 


Total  63,600  100         1,537,900         100 


Table  27.  —  Agency  that  owners  would  contact  for  forestry  assistance 
and  the  acreage  of  commercial  forest  land  these  owners  own;  New 
Jersey.  1972 


Agency 

Owners 

Commercial  forest 
land  owned 

No. 

Pet. 

A  ores 

Pet. 

County 

9,500 

15 

283,300 

19 

State 

6,000 

9 

269,800 

18 

Soil  Conservation  Service 

1,100 

2 

54,000 

4 

U.S.  Forest  Service 

2,300 

4 

74,200 

5 

Consulting  forester 

400 

1 

6,700 

(**) 

Cooperative  Extension  Service 

2,200 

3 

67,500 

4 

Other 

(*) 

(**) 

6,700 

(**) 

Don't  know 

42,100 

66 

775,700 

50 

Total 

63,600 

100 

1,537,900 

100 

*  Fewer  than  50  owners. 
^*  Less  than  0.5  percent. 
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Table  28.  —  Owners  who  have  received  fores+ry  services,  by  nature  of 
service  and  acreage  of  commercial  forest  land  owned;  New  Jersey, 
1972 


Forestry  service 


Owners 

Commercial  forest 
land  owned 

No. 

Pet. 

Aeres 

Pet. 

500 

1 

46,300 

3 

2,300 

4 

75,200 

5 

800 

1 

40,500 

3 

2,100 

3 

52,000 

3 

2,100 

3 

92,500 

6 

900 

1 

80,900 

5 

Timber-stand  improvement 
Tree  planting 
Timber  marking 
Timber-stand  evaluation 
General  forest  management 
Other 


Table  29.  —  Recreational  use  of  commercial  forest  land 
permitted,  by  number  of  owners  and  acreage  owned; 
New  Jersey,  1972 


Recreational 
activity 

Owners 

Commercial  forest 
land  owned 

Hiking 

Picnicking 

Camping 

Fishing 

Hunting" 

No. 

18,500 

10,000 

8,400 

4,800 

23,900 

Pet. 
29 
16 
13 
8 
38 

Aer-es 

514,600 

387,400 

341,100 

283,300 

531,900 

Pet. 
33 
25 
22 
18 
35 

"  A  total  of  844,100  acres  is  posted  against  trespassing 
and/or  hunting. 
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Whole-tree  harvesting  is  an  advance  in  timber-harvesting  technology  in 
Ohio.  This  is  ideally  suited  for  converting  hardwood  stands  to  even-aged 
management  and  for  increasing  wood  recovery  from  land-clearing  projects. 
There  is  some  question,  though,  whether  some  valuable  timber  being 
chipped  up  for  pulpwood  could  be  put  to  more  profitable  uses. 
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HIGHLIGHTS 


HE    1973    TIMBER-INDUSTRY    survey 
showed  that,  since  the  1966  survey  in  Ohio: 


^ 


Total  roundwood  output  has  dedined  14 
percent  to  83.2  milHon  cubic  feet. 


^ 


Sawlog  production  has  decHned  10  per- 
cent to  351  miUion  board  feet. 


^ 


The  number  of  sawmills  in  Ohio  has  de- 
clined from  411  to  310. 


^ 


Total  pulpwood  production  has  declined 
2  percent  to  369  million  cords. 


^ 


Veneer-  and  cooperage-log  production 
has  declined  37  percent  to  12.2  milhon 
board  feet. 


^ 


Use  of  manufacturing  residues  has  in- 
creased from  58  percent  to  79  percent  of 
the  total  available. 


BACKGROUND 


^HE  FOREST  SERVICE  of  the  U.S.  De- 
partment of  Agriculture  conducts  continu- 
ing forest  surveys  of  all  states  to  provide 
up-to-date  information  about  the  timber  re- 
sources of  the  Nation. 

The  first  forest  survey  of  Ohio  was  com- 
pleted in  1953  (Hutchison  1956).  Fifteen 
years  later,  the  State  was  resurveyed,  employ- 
ing new  aerial  photographs,  remeasuring 
permanently  located  field  plots,  and  establish- 
ing new  plots.  The  second  timber-resource 
report  (Kingsley  1970)  showed  the  forest-area 
and  inventory-volume  statistics  for  1968  and 
presented  the  timber-supply  outlook  and  man- 
agement opportunities  for  Ohio  forests.  In 
addition,  statistics  for  the  Hill  Country  of 
Ohio  were  presented  in  a  separate  report  (De- 
Bald  1969).  A  third  statewide  timber  survey  is 
still  several  years  away. 

Because  the  timber-resource  reports  that 
result  from  these  surveys  are  many  years 
apart,  information  about  the  State's  timber 
supply,  its  forest  industries,  and  the  output  of 
industrial  wood  is  needed  for  intervening 
years.  Forest-industry  surveys  such  as  this  one 
are  made  possible  by  assistance  from  the 
states  for  interim  years  between  timber- 
resource  surveys.  Such  industry  surveys  are 
essential  for  forestry  and  industrial  planning 
purposes  when  important  changes  have  taken 
place. 

Important  changes  have  occurred  in  the 
makeup  of  industry  in  Ohio  since  1966.  A  25- 
percent  drop  in  the  total  number  of  sawmills 
and  a  shift  in  the  source  of  pulpwood  pro- 
cured by  Ohio  pulpmills  are  only  two  indica- 
tions of  these  changes.  These  and  other 
changes  in  forest-industry  production  patterns 
were  identified  during  the  1973  Ohio  timber- 
industry  survey. 

This  report  is  the  result  of  a  100-percent 
canvass  of  primary  wood  manufacturers  in 
Ohio  by  the  Northeastern  Forest  Experiment 
Station's  Forest  Survey  project  and  the  Ohio 
Division  of  Forestry.  Pulpwood  production 
data  were  gathered  during  the  Station's  an- 
nual survey  of  woodpulp  producers  of  the 
Northeast.  No  attempt  was  made  to  trace 
wood  not  channeled  through  primary  manu- 


facturers. Therefore,  products  such  as  veneer 
logs  that  were  purchased  by  brokers  for  export 
would  not  be  included  in  the  veneer-log  pro- 
duction totals. 

The  Ohio  Division  of  Forestry  assembled 
a  list  of  all  known  wood-manufacturing  firms 
for  this  canvass,  and  later  their  personnel  con- 
tacted all  nonrespondents.  The  Experiment 
Station  mailed  questionnaires  to  each  firm 
(including  possible  out-of-state  consumers  of 
Ohio  roundwood)  and  compiled  the  data  from 
the  completed  questionnaires. 


THE  TIMBER  RESOURCES 

The  1968  Ohio  timber-resource  report 
showed  that  the  State  has  an  abundance  of 
wood  fiber  in  trees  5  inches  dbh  (diameter 
breast  high)  and  larger.  The  annual  removals 
rate,  based  on  the  trend  between  1951  and 
1967,  equaled  only  one-half  of  the  volume 
added  annually  by  growth  to  growing-stock 
trees  (less  mortality).  Approximately  61  mil- 
lion cubic  feet  of  hardwood  growing-stock  vol- 
ume on  commercial  forest  land  and  a  million 
cubic  feet  of  softwood  was  accumulating  annu- 
ally in  Ohio's  forest  bank  account. 

Estimates  from  a  1970  updating  (USDA  FS 
1973)  of  statistics  indicate  a  slight  rise  in  the 
annual  removals  rate  of  growing  stock,  and  an 
increase  in  the  growing-stock  volume  inven- 
tory. About  45  million  cubic  feet  of  growing- 
stock  volume  was  then  accumulating  annually 
in  Ohio's  forests. 

Statewide,  hardwoods  make  up  more  than 
97  percent  of  the  growing-stock  volume.  Oaks 
are  by  far  the  leading  species  of  tree,  account- 
ing for  39  percent  of  the  total  volume.  Net 
growth  of  growing  stock  exceeded  removals  in 
all  but  the  Western  Region  (table  1).  In  this 
region  the  hardwood  growing  stock  harvested 
during  the  1951-67  base  period  exceeded 
growth  for  the  period.  In  terms  of  sawtimber 
volume,  the  hardwood  harvest  exceeded 
growth  in  the  Western  Region  also.  Overall, 
however,  these  deficits  were  more  than  out- 
weighed by  sawtimber  and  growing-stock 
growth  in  the  other  regions. 

Ohio's  Hill  Country,  which  contains  the 
East-Central,  Southeastern,  and  South-Cen- 
tral Regions,  is  where  the  timber  resources  of 


Figure  I . — The  forest  types  and  geographic  regions  in  Ohio. 
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Ohio  are  concentrated  (fig.  1).  Although  these 
three  Hill  Country  regions  accounted  for  only 
a  third  of  the  State's  total  land  area  in  1968, 
they  accounted  for  70  percent  of  the  forest- 
land  acreage.  Sixty-two  million  cubic  feet  of 
growing-stock  volume,  which  includes  210 
million  board  feet  of  sawtimber  volume,  was 
added  annually  to  Hill  Country  stands  during 
the  16-year  base  period.  Only  50  percent  of  the 
board-foot  volume,  however,  were  in  trees 
more  than  15  inches  in  diameter  at  breast 
height.  In  contrast,  64  percent  of  the  sawtim- 


ber volume  and  44  percent  of  the  cubic-foot 
volume  in  the  Glaciated  Western  and  North- 
eastern Regions  were  in  trees  whose  dbh  ex- 
ceeded 15  inches.  This  explains  in  part  why 
annual  removals  have  exceeded  net  growth  in 
the  past;  because  the  harvest  was  concen- 
trated in  the  larger  sawtimber  stands. 

Although  the  small  trees  contained  in  the 
Hill  Country  stands  show  promise  of  providing 
ample  raw  material  for  local  sawmills  and 
veneer  plants  in  the  future,  at  present  the  saw- 
logs  that  would   result  from  harvesting  the 


Figure  2. — The  hardwood  sawtimber  volume  in  Ohio 
in  1968,  by  standard-lumber  log-quality  grades  and 
regions. 
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immature  trees  would  be  mostly  of  poor  qual- 
ity. Shown  graphically  (fig.  2),  the  distribu- 
tion of  hardwood  volume  by  standard-lumber 
log  grades  confirms  that  this  was  the  case,  not 
only  in  the  Hill  Country,  but  in  the  Glaciated 
Regions  as  well.  A  major  portion  of  the  grade 
3  and  lower  logs  in  all  regions  of  the  State  are 
in  small  diameter  sawtimber  trees. 

In  addition  to  the  quality  limitations  that 
hardwood  tree  size  imposed  on  Ohio  growing 
stock  in  1968,  the  resource  report  showed  that 
one  out  of  every  four  tree  stems  on  commercial 
forest  land  were  cull.  These  trees  were  found 
to  be  either  too  rough  or  rotten  to  be  classed 
as  growing  stock.  Though  much  of  the  mate- 
rial in  these  trees  could  be  used  by  certain 
industries  for  wood  fiber,  it  presents  a  hin- 
drance to  quality  tree  development. 


TIMBER-BASED  INDUSTRIES 

Then 

When  the  first  settlers  arrived  in  Ohio  in 
the  1780s  nearly  95  percent  of  the  land  area 
was  covered  with  mature  hardwood  forests. 
Most  widespread  was  the  beech-maple  type, 
which  covered  the  northern  and  western  por- 
tions of  the  State.  Oak  and  hickory  dominated 
in  the  southeastern  Allegheny  foothills;  and 
elm,  ash,  and  soft  maple  were  found  in  the 
poorly  drained  places. 

Most  of  the  settlers  were  farmers,  so  they 
proceeded  to  clear  the  forests  for  cropland. 
The  best  trees  were  usually  cut  for  log  build- 
ings, fuel,  roof  shakes,  stockade  timbers,  and 
fence  rails  because  they  were  straight-grained 


and  easy  to  split.  A  cooperage  industry  devel- 
oped, because  barrels  were  the  best  means  of 
transporting  such  items  as  whisky,  gunpowder, 
flour,  and  salt.  Great  quantities  of  prime  oak 
were  felled  just  for  the  bark,  and  a  tanbark 
industry  was  flourishing.  Much  of  the  timber 
was  simply  piled  and  burned. 

Settlement  proceeded  from  the  Ohio  River, 
through  the  southern  and  southeastern  foot- 
hills, to  the  more  productive  land  to  the  north. 
About  1830  an  iron  industry  developed  in 
southern  Ohio.  Furnaces  in  the  Hanging  Rock 
Iron  Region  smelted  with  charcoal  that  was 
made  from  the  surrounding  forest.  There  is 
evidence  that  some  tracts  of  timber  close  to 
the  furnaces  were  cut  over  twice  by  the  end 
of  the  Civil  War,  when  the  industry  in  south- 
ern Ohio  waned. 

The  first  sawmills  in  Ohio  were  water-pow- 
ered. But  since  Ohio  streams  frequently  flood, 
and  water  levels  fluctuate  widely,  few  good 
waterpower  sites  were  available.  By  1850, 
however,  the  introduction  of  the  steam  engine 
and  extension  of  the  eastern  railroads  into 
Ohio  marked  the  beginning  of  a  new  era  of 
development  for  Ohio's  timber  industries. 
Sawmills  no  longer  depended  on  water  power. 


and  many  steam-powered  mills  were  estab- 
lished. Large  quantities  of  forest  products 
were  needed  locally  for  building  the  railroads, 
and  for  home,  factory,  and  farm  construction. 
In  addition,  the  newly  constructed  railroads 
provided  access  to  eastern  markets  for  Ohio's 
wood  products.  During  this  period  a  number 
of  secondary  industries  were  established  to 
produce  furniture  and  agricultural  implements. 
Ohio's  coal  industry,  which  began  to  expand 
rapidly  around  1870,  was  a  large  consumer  of 
wood  for  mine  props  and  timbers. 

By  1900,  the  lumber  industry  hit  its  zenith 
in  Ohio.  Nearly  a  billion  board  feet  of  lumber 
was  being  produced  annually.  But  most  of  the 
forests  had  been  cut  over  or  cleared.  Only 
about  15  percent  of  the  land  was  in  timber 
cover  at  the  beginning  of  the  twentieth  cen- 
tury. 

During  the  last  half  century,  lumber  pro- 
duction dropped  rapidly.  By  1942,  an  esti- 
mated 1,600  sawmills  produced  only  270 
million  board  feet  of  lumber.  Although  lumber 
production  has  been  maintained  at  this  level, 
the  number  of  mills  that  produce  lumber  in 
the  State  has  decreased. 


Figure  3. — Trend  In  industrial  roundwood  harvest  In  Ohio  for  selected  years. 
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Industrial  roundwood  includes  sawlogs, 
veneer  logs,  pulpwood,  cooperage  logs,  mine 
timbers,  posts,  piling,  and  metallurgical  wood. 
Nearly  80  million  cubic  feet  of  industrial 
roundwood  was  harvested  from  Ohio  timber- 
lands  in  1973.  Ninety-nine  percent  of  this  vol- 
ume was  from  hardwoods. 

Sawlogs  were  the  major  roundwood  product, 
accounting  for  68  percent  of  the  Ohio  timber 
harvest  in  1973.  Pulpwood  ranked  second  in 
importance  and  accounted  for  22  percent  of 
the  total  volume  harvested.  All  other  products 
made  up  the  remaining  10  percent. 

Although  the  roundwood  harvest  has  de- 
creased in  the  past  7  years  it  has  increased 
over  the  longer  term  (fig.  3).  The  harvest 
dropped  18  percent,  from  97  million  cubic  feet 


Figure  4. — Harvest  of  Industrial  wood  In  Ohio,  by 
regions  and  major  products,  1973. 
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in  1966  to  79  million  cubic  feet  in  1973.  The 
1973  harvest,  however,  represented  an  80  per- 
cent increase  over  that  of  1951,  when  44  mil- 
lion cubic  feet  were  produced.  Sawlogs  and 
pulpwood  led  the  increase,  climbing  65  percent 
and  788  percent  respectively,  since  1951. 
Cooperage  and  veneer  logs  have  maintained  a 
continuing  downtrend,  while  the  production  of 
other  products  have  fluctuated  with  cyclical 
increases  and  decreases  in  market  demand. 

In  1973,  the  South-Central  region  of  Ohio 
had  the  largest  industrial  timber  harvest  (22 
million  cubic  feet)  followed  by  the  East-Cen- 
tral Region  (21  million  cubic  feet)  and  the 
Southeastern  Region  (15  million  cubic  feet). 
Together  these  three  Hill  Country  regions  ac- 
counted for  73  percent  of  the  total  timber 
harvest.  The  East-Central  Region  was  Ohio's 
largest  sawlog-producing  region  in  1973,  and 
the  South-Central  Region  produced  the  largest 
volume  of  pulpwood  (fig.  4). 

Tomoirow 

Although  the  physical  supply  of  timber 
seems  to  be  adequate,  the  character  of  the 
developing  timber  stands  and  their  availability 
for  timber-product  production  are  continually 
changing.  Ohio's  timber  industries  should 
strive  to  be  flexible  and  should  be  willing  to 
modify  their  wood  requirements  to  conform 
more  closely  to  the  types  of  wood  fiber  that 
will  be  available.  A  primary  goal  for  industry 
should  be  to  provide  for  the  complete  and 
highest  use  of  the  State's  timber  resources; 
both  now  and  in  the  future.  More  wood  fiber 
from  each  forested  acre  should  be  recovered 
and  channeled  to  the  wood-using  industry 
that  is  best  suited  to  convert  each  class  of 
roundwood  into  products. 

Ohio  industry  is  already  keenly  aware  of 
the  need  for  product  segregation.  Much  of  the 
industrial  roundwood  harvest  is  currently 
being  diverted  into  such  high-value  products 
as  face  veneers,  bourbon  barrels,  and  furniture 
stock.  To  produce  these  products,  however, 
hardwood  logs  are  often  channeled  through 
several  brokers  and  in  the  process  are  trans- 
ported for  hundreds  of  miles  before  final 
manufacture. 

Ohio  is  fortunate  to  have  resident  repre- 
sentatives of  a  diversity  of  wood-using  indus- 
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tries.  This  abundance  of  alternative  market 
outlets  for  a  variety  of  timber  products  en- 
hances the  prospects  for  complete  utilization. 
In  addition,  southeastern  Ohio  timber  is  con- 
sidered part  of  the  total  timber  resources  of 
the  central  Appalachian  timbershed,  which  oc- 
cupies parts  of  Kentucky,  Virginia,  and  West 
Virginia.  A  portion  of  Ohio's  timber  resources 
will  no  doubt  be  allocated  for  use  by  high- 
volume  multi-state  enterprises  in  the  future. 
Regardless  of  the  industrial  structure,  the 
challenge  remains  the  same;  providing  for  the 
efficient  harvesting,  segregation,  transporting, 
and  manufacturing  of  the  greatest  amount  of 
the  total  available  wood  fiber  from  each  acre. 

New  technology,  such  as  the  total-tree  har- 
vesting systems  that  are  being  introduced  into 
Ohio  timber  stands,  will  play  an  important 
role.  This  new  harvesting  concept  has  made  it 
profitable  to  operate  in  stands  that  were  previ- 
ously being  passed  over  when  conventional 
logging  systems  were  used.  The  total-tree  sys- 
tem is  ideally  suited  for  converting  hardwood 
stands  to  even-aged  management  and  for  for- 
est land-clearing  projects. 

A  companion  harvesting  system  must  still 
be  developed  for  use  in  selectively  harvested 
stands  or  for  commercial  thinnings  in  young 
growth  stands.  Conventional  harvesting  meth- 
ods in  most  cases  have  proved  to  be  too  expen- 
sive unless  an  overstory  of  high-value  trees  is 
present. 

Hardwood  lumber  will  probably  continue  to 
be  Ohio's  most  important  timber  product.  The 
introduction  of  such  industries  as  fiberboard 
and  particleboard  manufacture  could  stimu- 
late greater  wood  recovery.  Recent  technologi- 
cal advances  in  these  industries  have  caused 
their  raw-material  requirements  to  become 
less  stringent.  Increases  in  wood  recovery 
could  be  achieved  at  both  the  harvesting  and 
manufacturing  levels. 

Prospects  are  high  for  the  increased  demand 
for  Ohio  timber  products  by  the  coal-mining 
and  rail-transportation  industries.  Heavy  in- 
dustry and  public  utilities  are  committed  to 
decreasing  their  dependence  on  petroleum 
through  increased  use  of  coal.  As  more  under- 
ground coal  is  extracted  from  Ohio  coal  mines, 
greater  quantities  of  wood  will  be  required  for 
shoring,  bracing,  and  other  miscellaneous  sup- 
port materials. 


Local  tie-treating  plants  that  are  responding 
to  plans  for  revitalizing  and  upgrading  the 
long-neglected  eastern  and  midwestem  rail 
system  have  not  been  able  until  recently  to 
attract  the  volume  of  ties  that  are  required.  As 
demand  for  hardwood  lumber  and  pallet  stock 
slackens,  more  lumber  producers  are  switching 
to  crosstie  production.  The  federally-funded 
rail  program,  which  is  gaining  momentum, 
promises  to  stimulate  the  demand  for  hard- 
wood crossties  for  many  years  to  come. 

MAJOR  TIMBER  INDUSTRIES 

Lumber  and  Sawlogs 

Lumber  production  in  Ohio  has  ranged  from 
a  high  of  nearly  1  billion  board  feet  in  1899  to 
a  low  of  100  million  board  feet  during  the  de- 
pression years  of  1932-33.  Much  of  the  heavy 
cutting  took  place  when  the  high-quality  hard- 
wood forests  were  being  cleared  for  agriculture. 
As  depletion  of  the  original  forests  progressed, 
lumber  production  gradually  declined.  It 
leveled  off  at  between  200  million  and  250 
million  board  feet  annually,  a  figure  that  has 
been  maintained  for  the  past  25  years. 

While  lumber  production  has  remained 
about  the  same,  the  number  of  sawmills  pro- 
ducing the  lumber  has  decreased.  In  1942,  the 
1,600  sawmills  that  were  operating  in  the 
State  produced  270  million  board  feet  of  lum- 
ber. By  1966  the  total  number  of  sawmills 
operating  in  Ohio  had  dropped  to  411.  These 
mills  produced  218  million  board  feet  of  lum- 
ber. 

Our  survey  .shows  that  310  sawmills  were 
operable  in  Ohio  in  1973.  Eighty-six  of  these 
sawmills  processed  more  than  a  million  board 
feet  of  sawlogs,  and  122  processed  less  than  a 
million  board  feet.  One  hundred  and  two  saw- 
mills were  either  idle  in  1973  or  were  custom 
sawmills  that  produced  wood  products  only 
for  their  own  use.  Between  1966  and  1973 
average  annual  sawlog  receipts  at  Ohio's  saw- 
mills have  risen  from  953  thousand  board  feet 
to  1.2  miUion  board  feet.  Average  sawlog  re- 
ceipts of  the  commercial  sawmills  in  Ohio's 
Hill  Country  were  2.2  million  board  feet  in 
1973  while  the  average  receipts  of  sawmills  in 
the  Glaciated  Region  were  only  1.2  million 
board  feet. 


The  species  mix  of  Ohio's  sawlog  harvest 
reflects  the  species  mix  of  the  sawtimber  re- 
source over  the  years.  The  following  tabulation 
illustrates  how  important  the  oaks  have  been 
over  the  years  in  relation  to  the  total  harvest: 


Species 

Oaks 

Maples 

Elms 

Beech 

Yellow-poplar 

All  other  species 


1952  1966  1973 

(percent)  (percent)  (percent) 

45  43  47 

16  14  12 

12  4  2 
8  5  7 
6  11  10 

13  23  22 


The  percentage  of  the  total  sawlog  harvest 
accounted  for  by  such  species  as  elm  and  hard 
maple  has  declined,  while  other  species  such 
as  soft  maple,  ash,  hickory,  and  cottonwood 
are  growing  in  popularity. 

Between  1966  and  1973,  sawlog  production 
in  Ohio  decreased  10  percent  to  351  million 
board  feet,  and  sawlog  receipts  at  Ohio  saw- 
mills decreased  8  percent  to  358  million  board 
feet.  Sawlog  production  in  two  of  the  Hill 
Country  regions — South-Central  and  East- 
Central — were  up  6  percent  and  2  percent  re- 
spectively. The  State's  Western  Region  expe- 
rienced the  largest  percentage  decline  in 
production,  from  81  million  board  feet  in  1966 
to  50  million  board  feet  in  1973.  Also,  sawlog 
receipts  in  the  Western  Region  dropped  37 
percent  during  the  period. 

More  than  700,000  board  feet  of  softwood 
sawlogs  were  harvested  from  Ohio  timberlands 
in  1973.  Ninety  percent  of  this  volume  was 
harvested  and  processed  within  the  same  geo- 
graphic region.  The  other  10  percent  was 
transported  to  other  regions  of  the  State  for 
manufacture. 

Eighty-four  percent  of  the  350  million 
board-foot  hardwood  sawlog  harvest  in  1973 
was  produced  in  the  region  of  manufacture. 
Another  15  percent  was  transported  to  other 
Ohio  regions  for  manufacture,  and  nearly  800 
thousand  board  feet  of  sawlogs  were  shipped 
to  other  states  for  manufacture. 

Statewide,  Ohio  was  a  net  importer  of  saw- 
logs in  1973.  Some  200  thousand  board  feet  of 
softwood  logs  and  8  million  board  feet  of  hard- 
wood sawlogs  were  imported  from  other  states 
by  Ohio  sawmill  owners,  while  only  800  thou- 
sand board  feet  were  exported  to  neighboring 
states. 


Pulpwood 

Papermaking  is  one  of  Ohio's  oldest  indus- 
tries, but  the  manufacture  of  woodpulp  has 
become  important  to  the  State  only  in  the  past 
two  decades.  The  installed  daily  capacity  of 
Ohio  pulpmills  has  grown  from  635  tons  in 
1959  to  1,820  tons  in  1973.  All  this  growth  in 
capacity  has  been  achieved  through  expansion 
of  existing  facilities  rather  than  construction 
of  pulpmills  in  new  locations. 

Pulpwood  production  in  Ohio  has  grown  in 
response  to  the  increase  in  local  pulpmill  re- 
quirements. Total  production  has  risen  from 
less  than  100  thousand  cords  annually  in  the 
early  1950s  to  369  thousand  cords  in  1973. 
Nearly  98  percent  of  the  Ohio  production  in 
1973  was  consumed  by  the  State's  six  pulp- 
mills. In  addition,  157  thousand  cords  of  pulp- 
wood was  imported  from  eight  other  states. 

Pulp  chips,  recovered  from  sawmill  and 
other  primary  manufacturing  residues,  have 
become  an  important  source  of  wood  for  Ohio 
pulpmills.  As  late  as  1961,  records  show,  only 
3  thousand  cord  equivalents  of  pulp  chips  were 
being  recovered.  By  1973,  however,  more  than 
146  thousand  cord  equivalents  were  produced 
by  Ohio  primary  wood  manufacturers. 

A  major  reason  for  this  increase  in  use  of 
manufacturing  residues  is  related  to  the 
changing  character  of  the  sawmill  industry.  A 
typical  sawmill  in  Ohio  in  1950  was  a  low- 
production,  portable,  circular  mill  operating  on 
an  isolated  woodlot.  These  sawmills  have  been 
replaced  now  by  high-production  stationary 
mills  that  are  located  close  to  major  trans- 
portation routes  and  are  capable  of  producing 
a  large  and  continuous  volume  of  pulp  chips. 

The  supply  of  pulp  chips  from  manufactur- 
ing residues  is  limited  by  the  volume  of  round- 
wood  processed  by  industry.  Our  survey  of 
Ohio  manufacturers  in  1973  showed  that  94 
percent  of  the  coarse  residues  that  are  suitable 
for  pulp  chips  are  already  being  used.  This 
high  level  of  recovery  indicates  that  this  source 
of  wood  fiber  is  being  fully  exploited. 

A  new  technological  development  that  will 
probably  affect  pulpwood  production  in  the 
future  is  total-tree  harvesting.  The  system  is 
especially  well  suited  for  hardwood  stands 
such  as  those  found  in  Ohio. 

The   heart  of  the  harvesting   system  is  a 
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mobile  chipper  that  operates  at  the  harvesting 
site.  Most  important,  the  system  improves 
wood  fiber  per-acre  yields  because  the  branch- 
wood,  topwood,  bark,  and  leaves  are  recovered 
with  the  stemwood.  In  addition,  fiber  is  recov- 
ered from  trees  that  in  the  past  have  been 
considered  too  small  or  rough  to  utilize  be- 
cause such  trees  now  are  chipped  at  the  har- 
vest site  and  transported  to  the  pulpmill  in 
van-type  trailers.  At  least  two  Ohio  pulpmills 
reported  receiving  total  tree  chips  in  1973.  One 
pulpmill  was  able  to  procure  about  a  third  of 
its  wood  requirement  from  this  source. 

WOODEN-CONTAINER 
INDUSTRIES 

When  Ohio  was  first  settled,  every  large 
village  had  one  or  more  cooperage  shops,  and 
veneer  box  and  basket  plants  were  common- 
place in  the  agricultural  areas.  Because 
wooden  containers  such  as  baskets,  boxes,  and 
barrels  are  no  longer  important  for  transport- 
ing agricultural  and  other  bulk  products,  the 
volume  of  wood  used  by  these  two  Ohio  indus- 
tries has  been  declining. 

Cooperage 

The  trade  differentiates  between  wooden 
barrels  constructed  to  hold  liquids  (tight 
cooperage)  and  tho.se  that  hold  dry  materials 
(slack  cooperage).  Over  the  years,  slack 
cooperage  production  in  Ohio  has  dwindled  to 
zero,  because  other  packaging  products  such 
as  fiber  boxes  and  paper,  cotton,  and  plastic 
bags  have  proved  superior.  Tight  cooperage 
now  depends  entirely  on  the  fabrication  of 
bourbon  barrels  from  white  oak  staves. 

In  1962,  the  tight  cooperage  industry  cur- 
tailed barrel  production  in  anticipation  of  a 
new  federal  regulation  that  would  allow  the 
industry  to  re-use  bourbon  barrels.  National 
barrel  production  dropped  from  2.5  million 
barrels  in  1961  to  2.0  million  barrels  in  1962. 
Production  trended  upward  until  1968,  when 
the  regulation  finally  was  put  in  force.  Since 
then  the  national  production  level  has  dropped 
each  year.  National  barrel  production  was  1.5 
million  in  1973. 

Receipts   of  white   oak  cooperage   logs  at 


Ohio  stave  and  heading  mills  mirrored  the  de- 
cline in  demand  for  new  barrels.  The  number 
of  stave  mills  that  operated  dropped  from  12 
in  1964  to  7  in  1973.  Cooperage-log  receipts 
dropped  from  17.3  million  board  feet  to  8.2 
million  board  feet  during  the  period.  Over 
three-fourths  of  the  1973  receipts  came  from 
Ohio  forests. 

Veneer 

Ohio  veneer  logs  are  used  either  for  the 
manufacture  of  container  veneer  and  baskets 
or  for  face  veneer  for  the  furniture  industry. 
The  container-veneer  industry  can  no  longer 
compete  with  such  substitute  materials  as 
plastics  and  corrugated  paper  in  container 
construction,  so  many  Ohio  veneer  plants  are 
discontinuing  operations.  In  1960,  10  of  14 
veneer  plants  in  Ohio  produced  container 
veneer.  In  1973,  only  four  container  veneer 
plants  were  operating.  These  plants  accounted 
for  less  than  a  third  of  the  volume  of  veneer 
logs  received  by  Ohio  veneer  manufacturers. 

High-quality  hardwood  logs  that  are  suit- 
able for  face  veneer  are  valuable,  and  many 
logs  are  .shipped  long  distances  for  manufac- 
ture. In  1973,  Ohio  face-veneer  manufacturers 
reported  receiving  logs  from  10  states  other 
than  Ohio.  Nearly  half  of  the  5.9  million  board 
feet  of  veneer  logs  that  were  harvested  in  Ohio 
were  shipped  to  five  other  .states  and  Canada 
for  manufacture. 

MINOR  TIMBER 
INDUSTRIES 

Ohio  has  several  small  stable  wood-using  in- 
dustries whose  combined  wood  requirements 
represented  less  than  10  percent  of  the  harvest 
in  1973.  Although  some  of  these  industries 
have  exacting  wood  requirements  as  to  species, 
size,  and  straightness  of  the  wood  they  use, 
others  are  very  flexible  and  can  even  use  the 
residues  from  other  wood-using  plants. 

The  handle  industry  prefers  hickory  and 
ash,  but  also  uses  small  amounts  of  red  oak 
and  hard  maple.  The  logs  and  bolts  must  be 
straight  and  knot-free  to  be  acceptable  for 
shovel,  hoe,  pitchfork,  and  ax  handles.  The 
wood  requirements  of  Ohio  handle  plants  and 
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the  harvest  for  this  purpose  has  varied  little 
in  the  past  decade: 


Year 

Operating 

plants 
(number) 

Production 

(million 

bd.  ft.) 

Receipts 

(million 

bd.ft.) 

1962 
1966 
1973 

5 
5 
3 

2.7 
5.0 
4.6 

3.1 
5.2 
4.0 

In  1973,  more  than  89  percent  of  the  wood 
receipts  at  Ohio  handle  mills  was  ash.  Ash  is 
used  in  the  handles  of  such  hfting  and  pulling 
tools  as  shovels  and  rakes. 

Underground  coal  mining,  which  is  concen- 
trated in  the  East-Central  region  of  Ohio,  has 
depended  upon  local  forests  over  the  years  as 
a  source  of  mine  props  and  shoring  material. 
Some  1.4  million  cubic  feet  of  Ohio  wood  was 
used  during  1973  in  underground  coal  mines 
as  round  and  split  mine  timbers.  This  figure 
represents  an  increase  of  39  percent  over  1966, 
when  smaller  tonnages  of  coal  were  being 
mined  annually. 

Ohio's  charcoal  industry  has  been  expand- 
ing over  the  last  two  decades  in  response  to 
increased  use  of  charcoal  briquettes  for  out- 
door cooking.  Since  low-quality  hardwoods 
and  plant  residues  can  be  used  for  charcoal, 
the  industry  has  a  wide  range  of  alternative 
wood  suppliers.  Over  the  years,  as  the  price  of 
roundwood  has  increased,  more  manufacturing 
residues  have  been  consumed  in  charcoal  pro- 
duction. Comparisons  for  selected  years  can 
be  made  with  the  following  statistics: 


Year      Roundwood  consumed 

(thousand  cords) 
1956  0.2 

1961  0.7 

1966  0 

1973  0 


Residues  consumed 
(thousand  cords) 
13.2 
13.8 
12.0 
11.3 


Electrometallurgical  wood  is  used  as  a  re- 
ductant,  along  with  coke  and  coal,  in  smelting 
processes  by  which  metals  are  extracted  from 
their  ores.  Although  the  wood  provides  carbon 
for  the  chemical  reaction,  its  primary  useful- 
ness is  to  provide  bulk  to  the  mix  and  maintain 
a  porous  charge  that  facihtates  venting  of  the 
gases  that  are  formed  during  the  process. 

There  are  two  major  sources  of  metallurgical 
chips,  either  roundwood  or  manufacturing 
residues.  Many  ferro-alloy  plant  managers 
prefer  the  roundwood  chips  because  they  con- 


tain more  moisture.  They  say  that  the  moist 
chips  work  deeper  into  the  furnace  before  dis- 
sipating. Other  managers,  however,  prefer  the 
drier  chips  from  manufacturing  residues  be- 
cause they  weigh  less  and  are  cheaper  to 
transport. 

Seven  ferro-alloy  plants  reported  using  more 
than  86,000  tons  of  metallurgical  chips  from 
Ohio  roundwood  and  90,000  tons  of  residues 
from  Ohio  wood-manufacturing  plants  in  1973. 
Most  of  these  chips — 95  percent  of  the  round- 
wood  and  97  percent  of  the  residues — were 
from  hardwoods. 

MANUFACTURING 
RESIDUES 

More  than  34  million  cubic  feet  of  residues 
were  generated  by  primary  wood  manufac- 
turers in  Ohio  in  1973.  More  than  27  million 
cubic  feet  of  this  total  was  woody  material, 
and  nearly  7  million  cubic  feet  was  bark.  More 
than  17  million  cubic  feet  of  the  wood-residue 
material  was  suitable  for  conversion  into  wood 
chips  for  fiber  products. 

Seventy-three  percent  of  all  residues — 25 
million  cubic  feet — were  recovered  and  used. 


Figure  5. — Trends  In  manufacturing  residue  use  In 
Ohio,  1966  and  1972.  Comparison  Includes  woody 
material  only. 


While  only  46  percent  of  the  bark  residue  was 
used,  79  percent  of  the  wood  residue  was  used. 
Heavy  demand  was  experienced  in  1973  for 
coarse  residues  such  as  sawmill  slabs  and  edg- 
ings. Ninety-four  percent  of  the  total  available 
was  recovered  and  was  used  for  such  products 
as  woodpulp,  charcoal,  and  metallurgical  wood. 
When  the  results  of  our  1973  study  in  Ohio 
were  compared  to  a  similar  study  that  was 
made  in  1966,  some  important  trends  were 
identified  (fig.  5) : 

•  21  percent  more  of  the  manufacturing  resi- 
due volume  generated  in  1973  was  being 
used  than  in  1966. 

•  22  percent  more  of  the  manufacturing  resi- 
due volume  generated  in  1973  was  being 
used  for  fiber-product  chips  than  in  1966. 

•  The  use  of  manufacturing  residues  for  agri- 
cultural purposes  and  for  products  such  as 
charcoal  and  metallurgical  wood  is  up  for 
the  period. 
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Table  I. — Growing-stock  inventory,  average  annual  growth,  removals  and  change, 
by  geographic  region  and  species  group,  Ohio,  1968 


Species  group 

and 

geographic  region 

Inventory 
volume'' 

Average 

annual 

net  growth 

Average 

annual 

removals 

Average  annual 
change 

Percent  of 

Million 

cubic  feet 

inventory 

Softwoods: 

South-Central 

54 

2.3 

1.6 

+0.7 

1.3 

Southeastern 

28 

.8 

.5 

+  .3 

1.1 

East-Central 

28 

1.1 

.6 

+  .5 

1.8 

Northeastern 

5 

(") 

C^) 

C) 

C') 

Western 

1 

(") 

C) 

C) 

C) 

All  softwoods 

116 

4.2 

2.7 

+1.5 

1.3 

Hardwoods: 

South-Central 

1,098 

39.9 

18.6 

+21.3 

1.9 

Southeastern 

822 

25.0 

9.5 

+  15.5 

1.9 

East-Central 

857 

34.7 

10.9 

+23.8 

2.8 

Northeastern 

632 

21.0 

10.0 

+  11.0 

1.7 

Western 

656 

8.0 

18.8 

-10.8 

1.6 

All  hardwoods 

4,065 

128.6 

67.8 

+60.8 

1.5 

All  species 

4,181 

132.8 

70.5 

+62.3 

1.5 

^  Includes  growing-stock  trees  on  commercial  forest  land  only. 
*>  Negligible. 


Table  2. — Sawtimber  inventory,  average  annual  growth,  removals,  and  change, 
by  geographic  region  and  species  group,  Ohio,  1968 


Species  group 

and 

geographic  region 

Inventory 
Volume^ 

Average 

annual 

net  growth 

Average 

annual 

removals 

Average  annual 
change 

Percent  of 

Million  board  feet'' 

inventory 

Softwoods: 

South-Central 

189 

8.9 

7.6 

+1.3 

0.7 

Southeastern 

80 

2.6 

2.4 

+  .2 

.3 

East-Central 

70 

2.5 

2.5 

— 

— 

Northeastern 

11 

(^) 

(-) 

(<=) 

(') 

Western 

— 

{') 

(<=) 

(•=) 

(^) 

All  softwoods 

350 

14.0 

12.5 

+  1.5 

0.4 

Hardwoods: 

South-Central 

3.625 

132.7 

51.6 

+ 

81.1 

2.2 

Southeastern 

2,873 

87.1 

32.2 

+ 

54.9 

1.9 

East-Central 

2,963 

107.1 

34.9 

+ 

72.2 

2.4 

Northeastern 

2,173 

63.6 

34.6 

+ 

29.0 

1.3 

Western 

2,568 

17.5 

43.7 

— 

26.2 

1.0 

All  hardwoods 

14,202 

408.0 

197.0 

+211.0 

1.5 

All  species 

14,552 

422.0 

209.5 

+212.5 

1.5 

^  Includes  growing-stock  trees  on  commercial  forest  land  only. 
*>  International  Vi-inch  rule. 
<=  Negligible. 
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Table  3. — Volume  of  industrial  roundwood  by  products  harvested  in  Ohio  in  1973 


Volume  in  standard  units 


Roundwood  volume 


Product 


Standard 
unit 


All 
species 


Softwoods     Hardwoods 


All 
species 


Softwoods      Hardwoods 


Sawlogs 

M  bd.  ft." 

350,829 

779 

350,050 

Pulpwood 

Std. cords 

222,792 

4,748 

218,044 

Veneer  logs 

M  bd.  ft.a 

5,866 

— 

5,866 

Cooperage  logs 

M  bd.  ft.a 

6,372 

— 

6,372 

Mine  timbers 

M  cu.  ft. 

1,402 

96 

1,306 

Misc.  products'' 

M  cu.  ft. 

4,461 

280 

4,181 

Thousand  cubic  feet 

53,978  120  53,858 

17,823  380  17,443 

786  —  786 

933  —  933 

1,402  96  1,306 

4,461  280  4,181 


Total 


79,383 


876 


78,507 


a  International  ^^-inch  rule. 

h  Includes  posts,  piling,  handle  stock,  and  metallurgical  wood. 


Table  4. — Timber  products  output  from  roundwood  by  products,  Ohio,  1966  and  1973 


Product 

All  species 

Softwooc 

s 

Hardwoods 

1966 

1973 

Change 

1966 

1973 

Change 

1966 

1973 

Change 

Sawlogs 
Veneer  logs 
Pulpwood 
Cooperage  logs 
Mine  timbers 
Mies,  products" 

Million 

cu.  ft. 

60.0         54.0 

1.0             .8 

26.9         17.8 

1.7             .9 

1.0           1.4 

6.0           4.5 

Percent 
-10 
-24 
-34 
-45 
+39 
-25 

Million 

cu.  ft. 

0.5           0.1 

.8             .4 

.2             .1 
.2              .3 

Percent 

-77 

-54 

-53 

+77 

Million 

cu.  ft. 

59.5         53.9 

1.0             .8 

26.1          17.4 

1.7  .9 
.8           1.3 

5.8  4.2 

Percent 
-  9 
-24 
-33 

-45 
+62 
-28 

Total 

96.6 

79.4 

-18 

1.7 

0.9 

-49 

94.9 

78.5 

-17 

^  Includes  poles,  posts,  piling,  handle  stock,  and  metallurgical  wood. 
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Table  5. — Industrial  roundwood  harvest"  in  Ohio  by  geographic  region, 
species  group,  and  product,  1973 

[In  thousands  of  cubic  feet] 


Geographic 

region  and 

species  group 


Product 


Sawlogs 


Pulpwood 


Other 
products'' 


All 
products 


South-Central: 
Softwoods 
Hardwoods 

Total 

Southeastern: 
Softwoods 
Hardwoods 

Total 

East-Central: 
Softwoods 
Hardwoods 

Total 

Northeastern: 
Softwoods 
Hardwoods 

Total 

Western: 
Softwoods 
Hardwoods 

Total 

All  regions: 
Softwoods 
Hardwoods 

Total 


2 
12,616 


53,978 


334 
8,768 


17,823 


50 

495 


7,582 


386 

21,879 


12,618 

9,102 

545 

22,265 

19 
9,925 

31 
3,488 

105 
1,658 

155 
15,071 

9,944 

3,519 

1,763 

15,226 

56 
14,129 

15 
3,153 

221 

3.248 

292 
20,530 

14,185 

3,168 

3,469 

20,822 

3 

9,464 

402 

754 

3 
10,620 

9,467 

402 

754 

10,623 

40 

7,724 

1,632 

1,051 

40 
10,407 

7,764 

1,632 

1,051 

10,447 

120 
53,858 

380 
17,443 

376 
7,206 

876 
78,507 

79,383 


'^  Does  not  include  fuelwood  or  removals  that  are  not  manufactured  into 
industrial  products. 

•^  Other  products  include  cooperage  and  veneer  logs,  mine  timbers,  handle 
stock,  posts  and  pilings,  and  metallurgical  wood. 
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Table  6. — Number  of  sawmills  in  Ohio  by  geographic  regions  and  annual  production  classes,  1966  and  1973 


Production 

class^ 

Geographic 
region 

Greater  than 
1  million  board  feet 

Less  than 
1  million  board  feet 

Idle  and 
custom  mills 

Total 

1966 

1973 

1966 

1973 

1966 

1973 

1966 

1973 

South-Central 

Southeastern 

East-Central 

Northeastern 

Western 

9 

7 

10 
5 
8 

18 
18 
18 
17 
15 

31 
16 

24 
33 
42 

18 
8 
27 
32 
37 

19 
21 
33 

57 
96 

21 

9 

17 

21 

34 

59 
44 
67 
95 
146 

57 
35 
62 
70 
86 

All  regions 

39 

86 

146 

122 

226 

102 

411 

310 

^  Based  upon  the  volume  of  lumber  produced  during  calendar  years  1966  and  1973. 


Table  7. — Sawlog  production  and  receipt  relationships  in  Ohio  by  geographic  region,  1966  and  1973 


Geographic 
region 


Production 

1966 

1973 

Change 

Million 
bd.  ft.^ 

Million 
bd.  ft:-^ 

Percent 

77.7 

82.0 

+  6 

75.4 

64.6 

-14 

90.0 

92.2 

+  2 

65.2 

61.5 

-   6 

81.4 

50.5 

-38 

Receipts 


1966 


1973 


Change 


South-Central 

Southeastern 

East-Central 

Northeastern 

Western 

All  regions 


389.7 


350.8 


-10 


Million 

Million 

bd.  ft.^ 

bd.  ft:^ 

76.3 

69.7 

77.9 

77.1 

90.0 

92.6 

67.0 

68.2 

80.3 

50.7 

391.5 


358.3 


Percent 

-  9 

-  1 
+  3 
+  2 
-37 


^  International  '^-inch  rule. 
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Table  8. — Sawlog  production  for  Ohio  by  geographic  region, 
species  group,  and  where  received,  1973 

[In  millions  of  board  feet,  International  '/4-inch  rule] 


Spet-ies  group 

Where  received 

and 
geographic  region 

Within 
region 

Within 
state 

In  other 
states 

production 

Softwoods: 
South-Central 
Southeastern 
East-Central 
Northeastern 
Western 

(*) 

0.1 

.4 

(*) 
.2 

(*) 
(*) 
0.1 

— 

(*) 
0.1 

.4 

(*) 

.3 

Softwoods 

0.7 

0.1 

— 

0.8 

Hardwoods: 
South-Central 
Southeastern 
East-Central 
Northeastern 
Western 

65.7 
53.7 
78.7 
55.2 
41.8 

16.2 

10.7 

13.1 

6.3 

7.8 

0.1 
.1 

(*) 
.6 

82.0 
64.5 
91.8 
61.5 
50.2 

All  hardwoods 

295.1 

54.1 

0.8 

350.0 

All  species 

295.8 

54.2 

0.8 

350.8 

*  Less  than  50,000  board  feet. 


Table  9. — Sawlog  receipts  for  Ohio  by  geographic  region, 
species  group,  and  where  produced,  1973 

[In  millions  of  board  feet.  International  V4-inch  rule] 


Species  group 

Where  produced 

Total 
receipts 

and 

Within 

Within 

In  other 

geographic  group 

region 

state 

states 

Softwoods: 

South-Central 

(*) 

— 

— 

(*) 

Southeastern 

0.1 

0.1 

— 

0.2 

East-Central 

.4 

— 

— 

.4 

Northeastern 

(*) 

— 

0.2 

.2 

Western 

.2 

— 

(*) 

.2 

All  softwoods 

0.7 

0.1 

0.2 

1.0 

Hardwoods: 

South-Central 

65.7 

2.1 

1.9 

69.7 

Southeastern 

53.7 

20.0 

3.2 

76.9 

East-Central 

78.7 

13.5 

— 

92.2 

Northeastern 

55.2 

11.9 

1.0 

68.1 

Western 

41.8 

6.7 

1.9 

50.4 

All  hardwoods 

295.1 

54.2 

8.0 

357.3 

All  species 

295.8 

54.3 

8.2 

358.3 

Less  than  50,000  board  feet. 


17 


Table  10.— Sawlog  production  for  the  SOUTH-CENTRAL  REGION,  by  species 
and  location  of  manufacture,  1973 

[In  thousands  of  board  feet,  International  Vi-inch  rule] 


Location  of  manufactu 

re 

Total 
production 

Species 

Retained  in 

Shipped  to 

Shipped  out 

the  region 

other  regions 

of  state 

White  and  red  pine 

6 

— 

— 

6 

Yellow  pine 

— 

5 

— 

5 

Total  softwoods 

6 

5 

— 

11 

Ash 

2,691 

971 

— 

3,662 

Aspen* 

2,011 

102 

— 

2,113 

Basswood 

266 

297 

— 

563 

Beech 

3,063 

423 

— 

3,486 

Black  cherry 

107 

492 

— 

599 

Ehn 

534 

83 

— 

617 

Hickory 

5,238 

1,246 

— 

6,484 

Hard  maple 

3,145 

917 

— 

4,062 

Soft  maple 

3,541 

1,184 

— 

4,725 

White  oak 

11,179 

2,118 

— 

13,297 

Chestnut  oak 

7,081 

842 

— 

7,923 

Red  oak 

9,547 

1,695 

— 

11,242 

Black  oak 

7,423 

2,201 

— 

9,624 

Other  oaks 

909 

27 

— 

936 

Sycamore 

1,294 

413 

— 

1.707 

Black  walnut 

1,059 

54 

123 

1,236 

Yellow-poplar 

6,125 

2,851 

14 

8,990 

Other  hardwoods 

474 

260 

— 

734 

Total  hardwoods 

65,687 

16,176 

137 

82,000 

All  species 

65,693 

16,181 

137 

82,011 

^  Includes  Cottonwood. 


Table  II.— Sawlog  receipts  for  the  SOUTH-CENTRAL  REGION,  by  species 
and  source  of  logs,  1973 

[In  thousands  of  board  feet.  International  Vi-inch  rule] 


Source  of  logs 

Total 
receipts 

Species 

Harvested  within 

Harvested  in 

Harvested  in 

the  region 

other  regions 

other  states 

White  and  red  pine 

6 

— 

— 

6 

Total  softwoods 

6 

— 

— 

6 

Ash 

2,691 



59 

2,750 

Aspen'' 

2,011 

— 

3 

2,014 

Basswood 

266 

— 

16 

282 

Beech 

3,063 

240 

66 

3,369 

Black  cherry 

107 

— 

12 

119 

Elm 

534 

— 

3 

537 

Hickory 

5,238 

240 

75 

5,553 

Hard  maple 

3,145 

192 

74 

3,411 

Soft  maple 

3,541 

48 

74 

3,663 

White  oak 

11,179 

37 

171 

11,387 

Chestnut  oak 

7,081 

287 

251 

7,619 

Red  oak 

9,547 

212 

622 

10,381 

Black  oak 

7,423 

336 

134 

7,893 

Other  oaks 

909 

— 

118 

1.027 

Sycamore 

1,294 

— 

38 

1,332 

Black  walnut 

1,059 

— 

11 

1.070 

Yellow-poplar 

6,125 

480 

172 

6,777 

Other  hardwoods 

474 

— 

— 

474 

Total  hardwoods 

65,687 

2,072 

1,899 

69,658 

All  species 

65,693 

2,072 

1,899 

69,664 

^  Includes  cottonwood. 
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Table  12.— Sawlog  production  for  the  SOUTHEASTERN  REGION,  by  species 
and  location  of  manufacture,  1973 

[In  thousands  of  board  feet,  International  V4-inch  rule] 


Location  of  manufactu 

re 

Total 
production 

Species 

Retained  in 

Shipped  to 

Shipped  out 

the  region 

other  regions 

of  state 

Yellow  pine 

22 





22 

Other  softwoods 

100 

— 

— 

100 

Total  softwoods 

122 

— 

— 

122 

Ash 

2,105 

381 



2,486 

Aspen* 

735 

286 

— 

1,021 

Basswood 

795 

5 

— 

800 

Beech 

3,422 

897 

— 

4,319 

Black  cheery 

1,108 

213 

— 

1,321 

Elm 

795 

2 



797 

Hickory 

3,873 

1,051 



4,924 

Hard  maple 

2,741 

772 

— 

3,513 

Soft  maple 

2,058 

275 

— 

2,333 

White  oak 

6,677 

958 

— 

7,635 

Chestnut  oak 

3,207 

826 

— 

4,033 

Red  oak 

8,638 

1,632 

— 

10,270 

Black  oak 

6,692 

1,092 

— 

7,784 

Other  oaks 

458 

— 

— 

458 

Sycamore 

1,219 

402 

— 

1,621 

Black  walnut 

378 

126 

36 

540 

Yellow-poplar 

7,998 

1,621 

— 

9,619 

Other  hardwoods 

840 

192 

— 

1,032 

Total  hardwoods 

53,739 

10,731 

36 

64,.506 

All  species 

53.861 

10,731 

36 

64,628 

*  Includes  cottonwood. 


Table  13.— Sawlog  receipts  for  the  SOUTHEASTERN  REGION,  by  species 
and  source  of  logs,  1973 

[In  thousands  of  board  feet.  International  '/j-inch  rule] 


Source  of  logs 

Total 
receipts 

Species 

Harvested  within 

Harvested  in 

Harvested  in 

the  region 

other  regions 

other  states 

Yellow  pine 

22 

5 

— 

27 

Other  softwoods 

100 

100 

— 

200 

Total  softwoods 

122 

105 

— 

227 

Ash 

2,105 

945 

76 

3,126 

Aspen" 

735 

377 

— 

1,112 

Basswood 

795 

416 

— 

1,211 

Beech 

3,422 

714 

144 

4,280 

Black  cherry 

1,108 

651 

34 

1,793 

Elm 

795 

269 

— 

1,064 

Hickory 

3,873 

1,431 

213 

5,517 

Hard  maple 

2,741 

989 

164 

3,894 

Soft  maple 

2,058 

1,328 

61 

3,447 

White  oak 

6,677 

1,912 

480 

9,069 

Chestnut  oak 

3,207 

1,242 

274 

4.723 

Red  oak 

8,638 

2,596 

425 

11,659 

Black  oak 

6,692 

2,113 

685 

9,490 

Other  oaks 

458 

55 

69 

582 

Sycamore 

1,219 

601 

— 

1,820 

Black  walnut 

378 

148 

76 

602 

Yellow-poplar 

7,998 

3,801 

384 

12,183 

Other  hardwoods 

840 

352 

137 

1,329 

Total  hardwoods 

53,739 

19,940 

3,222 

76,901 

All  species 

53,861 

20,045 

3,222 

77,128 

*  Includes  cottonwood. 
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Table  14.— Sawlog  production  for  the  EAST-CENTRAL  REGION,  by  species 
and  location  of  manufacture,  1973 

[In  thousands  of  board  feet,  International  l^-inch  rule] 


Location  of  manufacture 

Total 
production 

Species 

Retained  in 

Shipped  to 

Shipped  to 

the  region 

other  regions 

other  states 

Hemlock 

27 

— 

— 

27                                 r 

White  and  red  pine 

69 

— 

— 

69                                 1 

Other  softwoods 

247 

20 

— 

267 

Total  softwoods 

343 

20 

— 

363 

Ash 

3,795 

407 

— 

4,202 

Aspen'i^ 

463 

35 

— 

498 

Basswood 

387 

56 

— 

443 

Beech 

6,250 

1,252 

— 

7,502 

Black  cherry 

2,450 

164 

— 

2,614 

Elm 

2,062 

581 

— 

2,643 

Hickory 

4,735 

1,319 

— 

6,054 

Hard  maple 

4,082 

384 

— 

4,466 

Soft  maple 

3,385 

348 

— 

3,733 

White  oak 

14,023 

2,517 

— 

16,540 

Chestnut  oak 

5,272 

857 

— 

6,129 

Red  oak 

10,100 

2,082 

— 

12,182 

Black  oak 

9,299 

1,459 

— 

10,758 

Other  oaks 

444 

14 

— 

458 

Sycamore 

531 

55 

— 

586 

Black  walnut 

1,149 

101 

— 

1,250 

Yellow-poplar 

9,007 

1,423 

— 

10,430 

Other  hardwoods 

1,285 

62 

— 

1,347 

Total  hardwoods 

78,719 

13,116 

— 

91,835 

All  species 

79,062 

13,136 

— 

92,198 

=*  Includes  cottonwood. 


20 


Table  15.— Sawlog  receipts  for  the  EAST-CENTRAL  REGION,  by  species 
and  source  of  logs,  1973 

[In  thousands  of  board  feet.  International  Vi-inch  rule] 

Source  of  logs 

opecies  Harvested  within  Harvested  in  Harvested  in       receipts 

the  region  other  regions  other  states 

Hemlock  27  _  _  27 

White  and  red  pine  69  —  —  69 

Other  softwoods  247  —  —  247 

Total  softwoods  343  —  —  343 


Ash  3,795  905  —  4,700 

Aspena  463  115  —  578 

Basswood  387  5  —  392 

Beech  6,250  1,204  —  7,454 

Black  cherry  2,450  335  —  2,785 

Elm  2,062  160  —  2.222 

Hickory  4,735  1,024  —  5,759 

Hard  maple  4,082  985  —  5,067 

Soft  maple  3,385  731  —  4,116 

White  oak  14,023  1,725  —  15,748 

Chestnut  oak  5,272  593  —  5,865 

Red  oak  10.100  2,311  —  12.411 

Black  oak  9.299  685  —  9,984 

Other  oaks  444  206  —  650 

Sycamore  531  139  —  670 

Black  walnut  1,149  157  —  1,306 

Yellow-poplar  9.077  2,063  —  11,070 

Other  hardwoods  1,285  195  —  1.480 

Total  hardwoods  78.719  13,538  —  92,257 

All  species  79,062  13,538  —  92,600 

^  Includes  Cottonwood. 
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Table  16.— Sawlog  production  for  the  NORTHEASTERN  REGION,  by  species 
and  location  of  nnanufacture,  1973 

[In  thousands  of  board  feet,  International  V4-inch  rule] 


Locat 

ion  of  manufacture 

Total 
production 

Species 

Retained  in 

Shipped  to 

Shipped  to 

the  region 

other  regions 

other  states 

Hemlock 

17 

— 

— 

17 

Other  softwoods 

4 

— 

— 

4 

Total  softwoods 

21 

— 

— 

21 

Ash 

4,148 

572 

— 

4,720 

Aspen-' 

159 

103 

— 

262 

Basswood 

1,757 

— 

— 

1,757 

Beech 

4,953 

791 

— 

5,744 

Black  cherry 

2,200 

92 

— 

2,292 

Ehn 

2,901 

148 

— 

3,049 

Hickory 

3,159 

477 

— 

3,636 

Hard  maple 

6,522 

593 

— 

7,115 

Soft  maple 

4,817 

436 

— 

5,253 

White  oak 

8,168 

805 

— 

8,973 

Chestnut  oak 

255 

90 

— 

345 

Red  oak 

8,245 

921 

— 

9,166 

Black  oak 

2,643 

294 

— 

2,937 

Other  oaks 

258 

206 

— 

464 

Sycamore 

163 

8 

— 

171 

Black  walnut 

706 

27 

3 

736 

Yellow-poplar 

2,961 

775 

— 

3,736 

Other  hardwoods 

1,151 

3 

— 

1,154 

Total  hardwoods 

55,166 

6,341 

3 

61,510 

All  species 

55,187 

6,341 

3 

61,531 

^  Includes  Cottonwood. 


Table  17.— Sawlog  receipts  for  the  NORTHEASTERN  REGION,  by  species 
and  source  of  logs,  1973 

[In  thousands  of  board  feet.  International  V4-inch  rule] 


Source  of  logs 

Total 
receipts 

Species 

Harvested  within 

Harvested  in 

Harvested  in 

the  region 

other  regions 

other  states 

Hemlock 

17 



124 

141 

Other  softwoods 

4 

— 

35 

39 

Total  softwoods 

21 

— 

159 

180 

Ash 

4,148 

741 

82 

4,971 

Aspen'* 

159 

108 

— 

267 

Basswood 

1,757 

119 

41 

1,917 

Beech 

4,953 

1,349 

68 

6,370 

Black  cherry 

2,200 

156 

110 

2,466 

Elm 

2,901 

462 

55 

3,418 

Hickory 

3,159 

1,055 

41 

4,255 

Hard  maple 

6,522 

921 

123 

7,566 

Soft  maple 

4,817 

639 

55 

5,511 

White  oak 

8,168 

2,297 

145 

10,610 

Chestnut  oak 

255 

233 



488 

Red  oak 

8,245 

1,351 

151 

9,747 

Black  oak 

2,643 

1,179 

27 

3,849 

Other  oaks 

258 



14 

272 

Sycamore 

163 

99 

262 

Black  walnut 

706 

60 

7 

773 

Yellow-poplar 

2,961 

1,016 

75 

4,052 

Other  hardwoods 

1,151 

104 

— 

1,255 

Total  hardwoods 

55,166 

11,889 

994 

68,049 

All  species 

55,187 

11,889 

1,153 

68,229 

^  Includes  cottonwood. 
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Table  18.— Sawlog  production  for  the  WESTERN  REGION,  by  species 
and  location  of  manufacture,  1973 

[In  thousands  of  board  feet.  International  V^-inch  rule] 


Location  of  manufacti 

ire 

Total 

Species 

Retained  in 

Shipped  to 

Shipped  to 

production 

the  region 

other  regions 

other  states 

Other  softwoods 

182 

80 

— 

262 

Total  softwoods 

182 

80 

— 

262 

Ash 

2,994 

726 

38 

3,758 

Aspen^ 

2,424 

348 

— 

2,772 

Basswood 

758 

182 

27 

967 

Beech 

2,489 

909 

— 

3,398 

Black  cherry 

388 

181 

— 

569 

Elm 

197 

77 



274 

Hickory 

2,788 

383 

— 

3,171 

Hard  maple 

3,567 

1,059 

27 

4,653 

Soft  maple 

1,830 

684 

14 

2,528 

White  oak 

10,134 

645 

30 

10,809 

Chestnut  oak 

494 

165 



659 

Red  oak 

6.564 

920 

31 

7,515 

Black  oak 

2,383 

222 

7 

2,612 

Other  oaks 

896 

41 

— 

937 

Sycamore 

1,490 

245 

— 

1,735 

Black  walnut 

775 

57 

398 

1,230 

Yellow-poplar 

934 

827 

35 

1,796 

Other  hardwoods 

681 

134 

1 

816 

Total  hardwoods 

41,786 

7,805 

608 

50,199 

All  species 

41,968 

7,885 

608 

50,461 

*!  Includes  cottonwood. 


Table  19.— Sawlog  receipts  for  the  WESTERN  REGION,  by  species 
and  source  of  logs,  1973 

[In  thousands  of  board  feet.  International  14-inch  rule] 


Source  of  logs 

-     Total 
receipts 

Species 

Harvested  within 

Harvested  in 

Harvested  in 

the  region 

other  regions 

other  states 

Other  softwoods 

182 

— 

27 

209 

Total  softwoods 

182 

— 

27 

209 

Ash 

2,994 

466 

93 

3,553 

Aspen-i 

2,424 

274 

240 

2,938 

Basswood 

758 

— 

10 

768 

Beech 

2,489 

765 

103 

3,357 

Black  cherry 

388 

— 

— 

388 

Elm 

197 

— 

— 

197 

Hickory 

2,788 

726 

14 

3,528 

Hard  maple 

3,567 

638 

14 

4,219 

Soft  maple 

1,830 

181 

96 

2.107 

White  oak 

10,134 

1,072 

167 

11,373 

Chestnut  oak 

494 

425 

— 

919 

Red  oak 

6,564 

780 

833 

8,177 

Black  oak 

2,383 

955 

82 

3,420 

Other  oaks 

896 

27 

82 

1,005 

Sycamore 

1.490 

284 

123 

1,897 

Black  walnut 

775 

— 

7 

782 

Yellow-poplar 

934 

137 

76 

1,147 

Other  hardwoods 

681 

— 

— 

681 

Total  hardwoods 

41,786 

6,730 

1,940 

50,456 

All  species 

41,968 

6,730 

1,967 

50,665 

"1  Includes  cottonwood. 
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Table  20. — Pulpwood  production  in  Ohio, 
by  species  group,  1954-1973'' 

[In  thousands  of  rough  cords] 


Year 


All 
species 


Softwoods       Hardwoods 


1964 

67.6 

. — 

67.6 

1955 

79.8 

— 

79.8 

1956 

95.3 

1.1 

94.2 

1957 

116.8 

.8 

116.0 

1958 

140.5 

.8 

139.7 

5-year  total 

500.0 

2.7 

497.3 

1959 

165.3 

.8 

164.5 

1960 

214.4 

1.5 

212.9 

1961 

246.3 

.8 

245.5 

1962 

269.0 

.7 

268.3 

1963 

299.6 

1.8 

297.8 

5-year  total 

1,194.6 

5.6 

1,189.0 

1964 

332.3 

8.7 

323.6 

1965 

313.1 

12.2 

300.9 

1966 

375.5 

10.4 

365.1 

1967 

336.0 

15.1 

320.9 

1968 

266.1 

5.7 

260.4 

5-year  total 

1,623.0 

52.1 

1,570.9 

1969 

299.4 

12.2 

287.2 

1970 

343.8 

13.4 

330.4 

1971 

360.1 

11.3 

348.8 

1972 

327.9 

8.6 

319.3 

1973 

369.4 

9.1 

360.3 

5-year  total 

1,700.6 

54.6 

1,646.0 

a  Includes    production   from   both    roundwood    and 
manufacturing-plant  residues. 


Table  21. — Output  of  pulpwood  from  roundwood  in  Ohio  by  species  group  and  geographic  region, 

1964-73 

[In  thousands  of  rough  cords] 


Species  group  and 

Roundwood  pulpwood  output  in— 

- 

All 

geographic  region 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

years 

Softwoods: 

South-central 

4.8 

6.8 

7.3 

9.7 

4.3 

8.9 

8.9 

6.6 

4.8 

4.2 

66.3 

Southeastern 

3.8 

5.2 

2.7 

4.2 

0.9 

2.4 

4.3 

3.1 

.9 

.4 

27.9 

East-central 

— 

— 

— 

__ 

.1 

(*) 

(*) 

— 

(*) 

.2 

.3 

Northeastern 

.1 

.1 

.1 

9 

.1 

.6 

.2 

— 

.7 

— 

2.1 

Western 

— 

— 

.3 

1.0 

.3 

.3 

— 

— 

— 

— 

1.9 

All  regions 

8.7 

12.1 

10.4 

15.1 

5.7 

12.2 

13.4 

9.7 

6.4 

4.8 

98.5 

Hardwoods: 

South-central 

103.1 

133.5 

142.6 

142.2 

125.4 

136.1 

128.4 

115.7 

115.1 

109.6 

1,251.7 

Southeastern 

49.9 

48.6 

62.6 

55.2 

49.4 

27.9 

55.2 

59.2 

56.3 

43.6 

507.9 

East-central 

56.3 

45.4 

82.1 

31.4 

29.4 

33.3 

26.7 

56.1 

26.3 

39.4 

426.4 

Northeastern 

14.1 

7.3 

6.0 

6.1 

5.4 

6.6 

8.0 

10.7 

9.5 

5.0 

78.7 

Western 

23.5 

25.5 

33.0 

31.1 

17.3 

14.8 

20.1 

24.6 

20.2 

20.4 

230.5 

All  regions 

246.9 

260.3 

326.3 

266.0 

226.9 

218.7 

238.4 

266.3 

227.4 

218.0 

2,495.2 

All  species 

255.6 

272.4 

336.7 

281.1 

232.6 

230.9 

251.8 

276.0 

233.8 

222.8 

2,593.7 

( * )  Less  than  50  cords. 
*  Less  than  50  cords. 
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Table  22. — Veneer  log  and  bolt  production  in  Ohio  by  species  and  state  (province)  where  consunned,  1973'' 

[In  thousands  of  board  feet,  International  ' -i-inch  rule] 


State  (province)  where  consumed 

Total 
production 

Species 

Ohio 

Illinois 

Indiana 

Kentucky 

New 
York 

Ontario 

West 
Virginia 

Ash 

2 

1 

36 

4 







43 

Hickory 

168 

— 

96 

1 

— 

5 



270 

Maple 

304 

1 

27 

— 

1 





333 

Oak,  red 

1 

25 

480 

9 

— 

99 



537 

Oak,  white 

187 

27 

680 

89 

12 

23 

500 

1,518 

Walnut,  black 

875 

49 

487 

63 

— . 

62 



1,536 

Yellow-poplar 

160 

— 

— 

— 

91 

— 



251 

Other  hardwoods" 

1,323 

4 

46 

— 

5 

— 

— 

1,378 

All  species 

3,020 

107 

1,852 

166 

109 

112 

500 

5,866 

=^  Veneer  logs  that  were  handled  by  brokers  for  overseas  shipment  are  not  included. 
''  Includes  beech,  elm,  basswood,  black  cherry,  cottonwood,  and  sycamore. 


Table  23. — Veneer-log  and  bolt  receipts  in  Ohio  by  species  and  state  where  harvested,  1973 
[In  thousands  of  board  feet.  International  Vi-inch  rule] 


States  where  harvested 

Total 
receipts 

Species 

Ohio 

Illinois 

Indiana 

Iowa 

Kentucky 

Michigan 

Tennessee 

Other 
states'' 

Beech 

862 















862 

Hickory 

168 

— 

— 

— 

— 

— 

— 

312 

480 

Maple 

304 

— 

218 

— 

— 

455 

— 

— 

977 

Oaks 

89 

6 

37 

6 

12 

19 

19 

— 

188 

Svcamore 

338 

— 

— 

— 

— 

— 

— 

20 

358 

Walnut,  black 

875 

250 

500 

250 

250 

— 

250 

250 

2,625 

Yellow-poplar 

160 

— 

— 

— 

— 

— 

— 

— 

160 

Other  hardwoods" 

224 

— 

— 

— 

— 

— 

— 

— 

224 

All  species 

3,020 

256 

755 

256 

262 

474 

269 

582 

5,874 

^  Includes  Missouri,  Mississippi,  Pennsylvania,  and  Texas. 
"  Includes  ash,  basswood,  black  cherry,  cottonwood,  and  elm. 


Table  24. — Veneer-log  production  and  receipts  in 
Ohio  for  selected  years 

[In  thousands  of  board  feet. 
International  V4-inch  rule] 


Year 


Production^ 


Receipts 


Table  25. — White  oak  cooperage-log  and  bolt  pro- 
duction and  receipts  and  number  of  operating  plants 
in  Ohio  for  selected  years 

[In  thousands  of  board  feet. 
International  Vi-inch  rule] 


1956 
1958 

8,731 

8,035 

11,135 

5,658 
6,086 
6,739 

Year 

of  plants 

Production 

Receipts 

1960 

1958 

4 

8,579 

8,600 

1963 

8,449 

5,000 

1960 

11 

13,598 

14,735 

1966 

6,712 

5,648 

1962 

10 

12,427 

12,654 

1968 

7,886 

4,781 

1964 

12 

16,000 

17,303 

1972 

7,200 

6,914 

1966 

7 

11,000 

12,838 

1973 

5,866 

5,874 

1973 

7 

6,372 

8,210 

a  Veneer  logs    that    were   handled    by    brokers    for 
overseas  shipment  are  not  included. 
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Table  26. — Production  and  disposition  of  manufacturing  residues,  by  type  of  residues, 
type  of  uses,  and  source  industry,  Ohio,  1973 

[In  thousands  of  cubic  feet] 


Source 

Type  of 
use 

Type  of  residue 

All 

industry 

Bark 

Coarse^ 

Fine" 

Types 

Lumber    

.  .  .Fiber 
Fue^ 

Agricultural'' 
Other*" 

All  uses 

Unused 

776 

1,526 

629 

10,940 
2,136 

1,802 

135 

176 

4,944 

11,035 
3,088 
6,470 
2,431 

2,931 

14,878 

5,255 

23,064 

3,594 

944 

4,568 

9,106 

Cooperage    

.  .  .Fiber 
Fuel 

Agricultural 
Other 

All  uses 

Unused 

49 

319 

85 

167 

24 

52 

3 

319 

158 

52 

170 

49 

571 

79 

699 

66 

8 

22 

96 

Veneer    

.  .  .  Fiber 
Fuel 

Agricultural 
Other 

All  uses 

Unused 

101 

220 
199 

102 

120 
94 

220 

420 

94 

102 

101 

521 

214 

836 

5 

16 

11 

32 

Other  industries  f   . 

.  .  .  Fiber 
Fuel 

Agricultural 
Other 

All  uses 

Unused 

65 

69 
256 

39 

134 
39 

256 

65 

325 

39 

429 

8 

45 

34 

87 

All  industries 

.    Fiber 

991 

1,526 

629 

11,479 
2,489 

2,327 

135 

320 

5,129 

3 

11  614 

Fuel 

Agricultural 

Other 

All  uses 

Unused 

3,800 
6,655 
2,959 

3,146 

16,295 

5,587 

25,028 

3,673 

1,013 

4,635 

9,321 

^  Coarse  residues  include  slabs,  edgings,  trimmings,  veneer  cores,  and  other  material 
suitable  for  chipping. 

^  Fine  residues  include  sawdust,  shavings,  and  other  material  considered  unsuitable 
for  chipping. 

f"  Includes  both  domestic  and  industrial  fuel. 

<^  Includes  livestock  bedding  and  farm  and  horticultural  mulch. 

<•  Includes  small  dimension,  charcoal  wood,  and  metallurgical  chips. 

f  Excludes  the  woodpulp  industry. 
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Headquarters  of  the  Northeastern  Forest  Experiment  Station 
are  in  Upper  Darby,  Pa.  Field  laboratories  and  research  units 
are  maintained  at: 

•  Amherst,  Massachusetts,  in  cooperation  with  the  University 
of  Massachusetts. 

•  Beltsville,  Maryland. 

•  Berea,  Kentucky,  in  cooperation  with  Berea  College. 

•  Burlington,  Vermont,  in  cooperation  with  the  University  of 
Vermont. 

•  Delaware,  Ohio. 

•  Durham,  New  Hampshire,  in  cooperation  with  the  University 
of  New  Hampshire. 

•  Hamden,  Connecticut,  in  cooperation  with  Yale  University. 

•  Kingston,   Pennsylvania. 

•  Morgantown,  West  Virginia,  in  cooperation  with  West  Vir- 
ginia University,  Morgantown. 

•  Orono,  Maine,  in  cooperation  with  the  University  of  Maine, 
Orono. 

•  Parsons,  West  Virginia. 

•  Pennington,  New  Jersey. 

•  Princeton,  West  Virginia. 

•  Syracuse,  New  York,  in  cooperation  with  the  State  University 
of  New  York  College  of  Environmental  Sciences  and  Forest- 
ry at  Syracuse  University,  Syracuse. 

•  Warren,  Pennsylvania. 
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